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GAS WORKS PLANT. 
—_— 

The Holiday season is again passed, and with it the maximum day's mak 
in the past year bas been reached by most companies, While this day 
brings its anxieties aud cares to the gas maker, it is also a day that is looked 
forward to with much interest by almost all managers, and we are sure that 
in the case of the month just passed it has been a source of much satisfac 
tion from the fact that it has indicated a generous increase in business 

For the last five or six years the indications of the maximum send out 


have not been so cheerful. A prolonged depression in general business has 
been clearly shown by the record of annual manutacture, and many mana 
gers have been obliged to console themselves with holding their own, even 
at the best, and in too many cases to record a decrease of consumption. But 
the pleasure of this festive time in this year has been increased, we are 


happy to say, for many a manager by finding sure signs of a return t 


normal and legitimate development of the business, and a return to the up- 
ward movement in the amount of gas sold, which existed before the depres 
sion began. 





» the | 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 
AS SECOND CLASS MATTER. 
\ t é f the dull times that have existed has been to endeavor 
to red penses, curtail extensions, and, in fact, do nothing demanding 
| ex] liture « that was not absolutely necessary, The careful seru 
tiny of the ‘* economical member of the board” has been brought to bea! 
on the manager in many a works until the last brick has been saved and 
yor 1 ra r again, and the cost at the works bas been foreed down 
to t lowest possible point But in many eases this is bound te be follow 
ed | ‘ and patching, and ‘“*making it answer for now,” must 
come l r all at once, as the send-out goes up, it is discovered that 
ext i the manager has foreseen, and asked tor, are now actually 
den led, 1 by t manager, but by thecousumption, The forced econ- 
omy hee early shown to have been no economy at all for every part 
'of the apparatus has to be overstrained to meet the demands of a single 
wee J ct not at all understood by the general public that the capac- 
ity of a I ust be maintained at a point to meet the demands of the 
busit of e week in the winter season, and yet a failure to supply 
t that time is more generally noticed and complained of by consumers than 
at any r season, An evening of festivity spoiled or disturbed by a lack 
in the supply of light is long remembered and cherished as a gnevance uot 
easily a i for, Then is the time that. monopoly is hooted and deprecated, 
and the deliverance by electric or some other light most ardently prayed for. 
While a may complain of too much pressure and enormous bills at 
other vhen he ‘‘ hardly used any light,” at this time he wants the 
pressure and the light ; and, for the time being, is willing to pay for it, more 
} partic irly ca ot get 16. 
| Che poi be seen from all this is that there is no stand-still to any 
well-re lated gas company. Seasons of smaller increase may occur, but 
| they are sun he fotlowed by an extension of business, and that is a wise 
man W put s house in order in due time to be ready for all demands, 
An y tl restricts pl int below the capacity required for doing 
busine eusily d comfortabiy is as false an economy as that which keeps 
everything out of order, and in a broken down or makeshift condition, sim- 
ply because it prevents the work being done in the best and cheapest way. 
Now is the time for a careful overlooking of the field of operations con- 
fided to eac] inager, for the purpose of judg:ng of the future wants of the 
establis nt and making the necessary preparations for them in time 
Lt , tiquated methods aud apparatus are still employed, 
uthouch there mav it be asingle part that owes the concern a dollar, 
Good, perhaps the best at the time they were put in, they may have been 
ce improved upon to such an extent that true economy should dic- 
tate their removal to the scrap heap and their replacement by new. 
Benches that are retained fur no good reason except that they have stood 


so long that a fancied respect for age seems to allow them to remain, are 


illowed to stand and waste heat, gas and fuel, while true economy would 
demand their demolition and renewal by others which can produce double 
the amount of gas at a largely decreased expenditure of fuel, There is no 


good reason why a retort of proper and convenient dimensions should not 
carbonize a ton of coal in a day, anda bench of nine such retorts might easily 
make 100,000 feet of gas each twenty-four hours. 

One ton of 


coal carbonized per retort per day, and 100,000 feet per bench 


These would make convenient units for keeping accounts, 
ach day 

would simplify the keeping of accounts wonderfully, and it would also re- 
duce ths 
| manufacture- improvements in handling material, the use of mechanical 


of retort houses required. . And so with other parts of the 





26 American Gas 


Light Fouraal. Jan. 16, 1882. 





stokers, and proper methods of heating, would go far to secure a reduction 
in the cost and selling price of gas that would contribute more than anything 


else to enlarge the increase of consumption, and the total of profit to the | 


company. 
material reduction in the price of gas, and to the manager, as well, by 
a largely increased send out. 





ECONOMY OF INCANDESCENT ELECTRIC LIGHTS. 


— 


There is no form of electric lighting as yet presented that seems to be 
more fascinating to many people than the incandescent Jamps, sv-called. 
That is the method that is looked upon as the one that may be as good as | 
gas when all the little details are adjusted and arranged for its perfection. 
There are various ‘‘ systems” of these lamps, all of which produce similar 
effects, and the main difference consisting in the arrangement of the parts, 
all of them being samples of the heating of a filament of some material to 
about a white heat in a more or less perfect vacuum. The expenditure of ; 
electricity for operating this kind of lamps is variously stated, by different 
electricians, as being from eight to ten times as great as in the “are” 
lamps, or the large lights, for a corresponding amount of light. 

In a thesis prepared by Mr. John W. Howell, of the Stevens Institute of 
Technology, last year, ap account is given of some very careful tests with 
the best appliances of the actna] resuits obtained with Mr. Edison’s genera- 
tor and five of his lamps. 

‘The average commercial efficiency of the generator, as determined, was 
0.887, or, in other words, 0.887 of the power applied to the machine was 
given out again in useful work. So that it would appear that the generator 
was a very perfect machine, and that, at the outside, there cannot be more 
than 12 per cent. of improvement in the generators, 

The economy of the lamps was calculated by the energy consumed and 
the light produced, It was fonnd in the series of tests, witn lamps of dif- 
ferent intensities, ranging from a dull red up to 40 candles, that there was a 
rapid increase of economy as the candle power increased, but while the econ- 
omy of the lamp, é.¢., the consumption of current increased with the power 
its life was shortened, although tests were not made to establish the exact 
ratio. 
showed that one horse power of electricity supplied 10.65 of these lamps. 


The five lamps tested were standard 16 candle lamps, and the result 


But this is taken in terms of the current as it leaves the generator, and as 
Mr. Edison allows a loss of 10 per cent. of the electrical energy used in the 
lamps upon the conductors, the number of lamps per horse power of elec- 
All this is in 
electrical horse power; but the tests made with the generator showed its 


tricity generated is reduced by this much, or to 9.68 lamps. 


commercial efficiency to be .887 of the power applied, so that we have 8.58 
lamps per dynamometrical horse power. In reducing this result to the re- 
sults obtained by the best steam engines the avthor employs the results 
obtained one year before, in Cincinnati, by the Commissioners of the Mil- 
ler’s Exhibition, which showed that 0.878 of the indicated horse power of 
three engines was converted into useful work, and, consequently, he finds 
that Mr. Edison gets /.62 lamps, of 16 candles each, per indicated horse 
power. 

The paper referred to is a very valuable contribution to tbe electric liter- 
ature of the day, and is published in full in Van Nostrand’s Magazine for 
January, 1882. 





The Annual Meeting of the American Society of Civil Engineers. 
_— 

The next annual meeting of the American Society of Civil Engineers will 
be held at the Society House, No. 127 East 23d street, New York city, on 
the 18th and 1th insts. 
the house which it occupies, and largely increased its facilities for the com- 


During the past year the Society has purchased 


fort and convenience of the members. 

It is hoped that there will be a full attendance, and as there are many 
members connected with the gas interest we take the liberty of urging all 
those gas engineers who are members to be present if possible, On the 1Sth, 
at 10 a.m., there will be a meeting for election of officers, reports and gen- 
A 1 p.M., lunch will be furnished at the house, and an after- 
noon session held afterwards. 


eral business. 
Should the business require it the meeting 
will be continued in the evening. 

On the 19th the Society will visit some points of engineering interest 
about the city, including the Eighteenth street station of the Manhattan 
Gas Light Company, to witness the operations of the Ross stoking machin- 
ery, and the arrangements for handling material, the Hudson River Tunnel, 
the Brooklyn Bridge (which it is proposed to cross on foot), and various 
other places. 

During the evening of the 19th, Thursday, there will be a reception at the 
Society House, with a collation for the members and invited guests. This 
promises to be one of the pleasantest meetings held for a long time, and 
every member should be present who can possibly arrange to do so, 


Another Christmas ought to bring joy to many a consumer by a| 





Analysis of Coal. 
—_— 

It is often of great practical value to the gas engineer to know something 
of the qualities of a coal without an extended trial on a large seale. The 
chemist also is frequently called upon to give an opinion as to the value of 
a coal for some particular purpose, and it becomes an important qaestion 
how far the laboratory experiment can be trusted to give results which shall 
agree, within reasonable limits, with these obtained practically. In many 
eases the laboratory work does very well, and where it fails, the failure may 
be partly due to a want of proper care in making the experiment, but very 
largely to the diffienlty of obtaining an average sample of the coal for analy 
Ses, + 

As bearing upon this subject, some suggestions from Mr. L. T. Wright, 
on the proximate analysis of coal, which appeared in a recent number of the 
Journal of Gas Lighting, will be of interest. The proximate ‘analysis in- 
cludes the determination of moisture, volatile matter, fixed earbon, sulphur 
and ash. 

The determination of the moisture is attended with great uncertainty, 
from the fact that the usnal instructions to dry to constant weight often re- 
sult in a partial oxidation and consequent increase in weight, and moreover 
the temperature at which the drying is effected is liable to alter the results, 
Mr. Wright considers the determination of moisture by loss of weight as un- 
satisfactory, and recommends that the water be actually weighed, 

The volatile matter is generally determined by heating the powdered coal 
Mr. Hinrichs says that 3} 
minutes over a Bunsen burner and the same time over a blast lamp imme- 


in a closed crucible for a certain length of time. 


The greatest difference between 
Mr. Wright did not obtain 
as satisfactory results by this treatment, and experimented on heating the 


diately afterward will give accurate results. 
three determinations is given as 0.27 per cent. 
coal until all gas ceased from issuing under the lid of the crucible, and then 
for a certain time longer. He finally decided on the following method— 

Two grammes of finely powdered coal are placed in a platinum crucible 
and heated by a powerful gas flame until the gases cease issuing from the 
crucible, which is then further heated for one minute, cooled and weighed® 
The iguition is, of course, done with the cover of the crucible on, but the 
weighings are done without the cover for the reason that much volatile ecar- 
bon adheres to it, and which without thie precaution would give low re- 
sults. 

The ash of easily combustible coals is determined by igniting a known 
weight of it in a platinum crucible with access of air until all carbon is con- 
sumed. With more refractory cokes the operation is best performed by 
placing the powdered material in a piece of platinum foil, rolled so as to ad- 
mit its introductien into a piece of combustion tubing heated to redness, 
Air is drawn through the tube during ignition and readily destroys the car- 

yon 

The determination of sulphur is often the most important part of the 
analysis, and a great variety of methods have been suggested. Mr. Wright 
prefers the following as the best and simplest method- 

One part of finely pulverized coal is mixed with from three to four parts 
of carbonate of soda (which of course must be free from sulphur com- 
pounds), and heated iv a dish or erncible, at first very gently, but gradually 
increasing the temperature until a ‘aint red heat is reached, at which the 
mass is kept for about 40 to 60 minutes, It then becomes of a white or red- 
dish color. The mass is dissolved and the sulphur determined in the usual 
manner. It is recommended to employ an alcohol Argand lamp for heating 
to avoid possible sulphur contamination from a gas burnver. 

It is obvious that some sulphur compounds will be eliminated in deter- 
mining the volatile carbon, others will be driven off in igniting, for the ash 
When it is desired to 
know these different amounts, three determinations are necessary ; first, 


and others still will remain in the ash as sulphates, 


test of the total sulphur as already mentioned ; second, the sulphur of the 
fixed carbon, obtained by igniting this in a tube and aspirating the gaseous 
products through a standard solution of iodine ; third, the sulphur of the 
ash. The second and third if subtracted trom the total sulphur will give 
that which passes off with the volatile carbon. 

In calculating the analysis allowance must be for the sulphur, found in 
the volatile and fixed carbon and the ash. 

Mr. Wright's gives the following analysis of Australian shale (sp. gr. 
1040.1). 


Water test at 100°C Pa ‘ 0.44 

Volatile matter 77.69 

Fixed carbon Jie ole Dake Re 

Os oes 56 .15,83 

Sulphur in volatile matter ) —0.455 
6s fixed carbon > 0.48—0.012 
s ash —0.014 


100.00 


—Sanitary Engineer, 
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MAP SHOWING LOCATION OF SCOTT’S OCEAN MINE YOUGHIOGHENY GAS COAL. 


The Ocean Mines, situated in the center of the celebrated Youghy 
gheny Coal Field, now embrace an area of three thousand three hundred 
acres, giving a total capacity of thirty-six million tons. 


The Youghiogheny eeal is now aecepted as the best American Gas Coal) 


obtainable 
any other c yi] 
Box 3695, 





» facilities of the 


Perks & Co,, 


45 South Street, New York 


Ocean Mine are not surpassed by 


General Sales Agents, 
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{From the London “Journal of Gas Lighting.”’ ] 
Effect of Long Storing on the Illuminating Power of Coal Gas. 
—_ 
By Harotp B. Drxon, M.A., ete., 
Millard Lecturer in Chemistry at Balliol College Oxford ; 


late Board of Trade Committee on Photometric Standards, 


In the investigation, lately concluded by the Board of Trade Committee | 
on Photometric Standards, into the relative values of the standard sperm | 


candle and the new standards of illuminating power proposed in its place, 


e 


it was of essential importance to obtain a uniform light by which to jud 


the standards on their trial. For this purpose a large gasholder at the | 


South Metropolitan Gas Works was placed at the entire disposal of the 
Committee by one of its members, Mr. George Livesey. It was found that 


after the coal gas had stood undisturbed in the holder for some weeks, it 


5 
Vari- 
ations in illuminating power were indeed found to oceur in the stored gas, 


varied very slightly in illuminating power from one week to another. 


but these variations took place in very slow and measured periods, and not | 


in sudden oscillations. The stored gas was therefore well adapted for the 
purpose cf comparing the efficiency and uniformity of the standards. 


As I believe bnt few experiments have been made on the effect of long 


storing upon the illuminating power of coal gas, I venture to bring forward, | 
in the columns of the Journal, as not uninteresting to gas managers, the | 


effects observed in our samples of stored gas, and to briefly indicate their 
causes, where they appear to me capable of explanation. 


The gasholder we employed at the South Metropolitan Gas Works had a| 


diameter of nearly 100 feet ; the tank was tight, and the water in it had not 
been changed for several years. The holder was charged with ordinary coal 
t was then totally cut off from the system 
of the works, and connected by a 1-inch pipe directly with the testing room, 
the pipe passing through the roof of the holder. The illuminating power 
of the gas was not determined when the holder was filled. 
Our tests began on the 4th of July, 1879. 


gas in the month of June, 1879. 


The mean of 14 experiments 
with candles taken from a packet of 21-thread candles gave the illuminating 
power of the stored gas as 18.4 candles ; and the mean of 17 experiments 
with candles from a packet of 18 and of 19 thread candles gave the illum- 
inating power of the stored gas as 17.4 candles. These experiments were 
made on July 4, 5, 12, and 19. No great reliance can be placed cn these 
numbers as indicating the real value of the stored gas at that date, because 
the candles used were taken, respectively, from a single packet of each 
kind, and it was found out afterward that the mean value of one packet of 
candles sometimes differed cousiderably from the mean value of another 
packet of the same make. 

On July 25 the illuminating power of the stored gas was determined by 
means of Mr. Harcourt’s air-gas flame, with the following result : , 


Illuminating Power of 


Observer Stored Coal Gas. Date. 

sf OS ae Yl July 25, 1879, 
_ oe 16.3 , ~@irhnanewat ; 
- a ny 16.2 eS — = 
” “k. 3 eee? —eprphecacaetaacs sis 
sin ies See : 

Dr. Odling. . 16.4 7 ae Te - 
2 er Ps 16.4 ‘ $6 
Mean.... 16.3 candles, 


On Aug. 8 the same stored gas was tested lby two different samples of air 


gas. The mean of six determinations with one sample of air gas gave the 


illuminating power of the gas as 16.58 candles, and the mean of four deter- 
minations with the other sample of air gas gave the illuminating power of 
the gas as 16.62 candles, The value of the gas on Aug. 8 was therefore 
16.6 eandles, 
Illuminating Power of Stored Coal Gas. 
Observer. Ist Sample of 2d Sample of Date. 
Air Gras Alr Gas. 
H. B. D 16.5 candles .. — sink, ¢ Aug. 8. 
as = skis nie ae = 16.7 candles ....... whe 
= aes eee ae sos? ae 6 rere - 
™ ons Ae oe 16.6 ae ? ee 
“ ne) owe 16.6 * pig e-s = 
— <cneaeke 16.5 ” Ss are ; “ 
Mean..... 16.58 candles, 16.62 candles. 


On Sept. 5 Mr. W. G. Wood and myseif made alternately a series of tests 
of the illuminating power of the stored ceal gas by means of Mr, Hareourt’s 
air gas flame | 


Secretary to the 


~~, ° >, 
Light Aournal Jan. 16, 1882. 
Illuminating Power of 
} Observer Stored Coal Gas. Date. 
H. B. D 16.7 candles Sept. 5. 
W. G. Wood. 16.9 ve ve ; - 
H. B. D a7 vr a 
W. G. Wood. 16.6 wh : aS a 
oe, Bi. Deak 16.6 “¢ : _ 
W. G. Wood 16.8 * we B®, - aie 
H. B. D 16.8  * : : = 
W. G. Wood. ae 5" = oem atatentitiond eis o 
H. B. D 16.7 we 
Mean 16.72 candles, 
| The next day these experiments were continued : 
Illuminating Power of 
| Observer. Stored Coal Gas. Date. 
H. B.D. ..-. 16.8 candles Sept. 6. 
i tae 1,67 " “6 
W. G. Wood..... 1.67 ie a 
H. B. D aii 16.7 . + hEa " 
W. G. Wood. 16,7 si ngeisehawaas “s 
H. B. D 16.7 ° 4 
“ ; 16.8 "i 
W. G. Wood. 16.9 ‘ tee es oi 
H. B.D... 16.8 « are “ 
W. G. Wood... 16.9 ©  iicceceeee “ 
Mean ‘ 16.77 candles. 
H. B. D 16.7 candles pin breaeies Sept. 7. 
“ 16.8 * 5 gre ane racer eng eo 
16.9 66 = te ; ss 
} 
Mean... 16.8 candles. 





From these carefully made experiments it appeared that the illuminating 
|power of the stored gas had increased in value by half a candle in the six 
| weeks between July 25 and Sept. 6, 1879, if the illuminating power of the 
lair gas flame had remained unaltered, The latter portion of July, 1879, 


August was also cold, but the weather was warmer than in 


| was very cold ; 
| the last fortnight of July. The end of August was warm, and the first week 
in September hot. It appeared more likely that the gradual increase of 
temperature had improved the quality of the coal gas, than that the quality 
of the air gas had suffered from the change. The Committee, however, 
|thought it desirable to settle this point definitely, and to determine what 
| effect, if any, would be produced on the air gas flame by a change of tem- 
perature greater than any likely to occur in actual working. The experi- 
ments on change of temperature are thus described in the appendix to their 
report : 

** According to the air gas tests, the illuminating power of the stored coal 
gas appeared to change from 16.3 candles to 16.8 candles between July 25 
and Sept. 6, 1879. This apparent increase in illuminating power is due 
either (1) to an actual increase, owing to the water in the tank giving up 
some hydrocarbons dissolved during the colder weather, and perhaps to an 
escape of light non-illuminants from the holder ; or (2) to a decrease in the 
illuminating power of the air gas in warm weather. To settle this point a 
series of comparisons was made between the light given by the samples of 
air gas in the two holders, starting with the water in both hulders at nearly 





the same temperature, and raising the temperature of the water in one of 


lthem. To warm the water a spiral of metal pipe was wound round the out- 
| side of the holder, and through the pipe a blast of steam was kept up from 
he boiler outside the building. The steam pipe was jacketed to keep in the 
heat. Immediately beneath the left hand burner there was introduced a 
| metal worm, which was kept at any desired temperature by being immersed 
lin a vessel of water. ‘This vessel was kept, during the determination, a de- 
| gree or so above the temperature of the water in the holder. By this 
|means the effect of a rise of atmospheric temperature was produced, for 
| though the gas became cooled down in its passage from the holder to the 
| photometer, yet no appreciable amount of petroleum, once liberated from 


| the water, could condense in the pipes or in the saturated water of the 
| meter and governor, and before entering the burner the gas was again raised 
to the desired temperature, 

| “The two samples of gas were first compared wher the holders were at 


the same temperature, 60° F. The water in the first holder was gradually 


warmed up to 75° F., while the temperature of the second remained nearly 
After standing some time at 75°, the gas was tested against the 
other. The water 1D the first holder was then gradually heated up to 90° F., 
and after standing some time a fresh comparison was made with the gas ip 
the second holder 


constant. 
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First Holder. 


**(1) 65° F. temperature of water. Dluminating power, 16.04 mean 


Rate, 0.495. | 
**(2) 75° F. temperature of water. Illuminating power, 16.03 mea 
Rate, 0.484. 
*©(3) 90° F, temperature of water. Illuminating power, 16.04 mean. 
Rate, 0,480. 
Second folder. 
**(1) 60° F. temperature of water. Illuminating power, 16. Rate, 0.527 


temperature of water. Lluminating power, 16. 


0.526. 
**(3) 60° F. temperature of water. Illuminating power, 16. Rate, 0.5 
** The illuminating power, therefore, of the 2}-inch flame produced in the 
We con- 


clude from this experiment that the stored coal gas rose in illuminating 


manner described does not vary with a change of temperature 


power during the six weeks.” 


No further tests of the illuminating power of this sample of coal gas wer 

mace, 

Jan 
but 

?pproximate! 


A second sample of ordinary coal gas was stored in the same holder 
uary 29-30, 1880. 
the value of the gas then being made at the works 


Its value was not specially determined at the time, 
is given 
by the official candle-testings at the Hill street testing station for Jan, 29 
16.7 and 16.6 candles, After standing in the holde 


turbed for nearly two months, this gas was tested by standard sperm can 


and 30—viz., undis- 
dles and by Mr. Harcourt’s air gas flame on 15 days between March 23 and 
April 6, 1880. 
gives the illuminating power of the gas according to the mean of at least 


The following table, taken from the appendix to the report, 


the determinations with different candles from each of ten packets of Miller’s | 


standard sperm candles, having 21 threads in each strand, In a parall 


column is given the illuminating power of the coal gas according to the air 


gas flame on eight days between March 23 and April 6: 


Value of Stored Coal Gas as give n by Standard Candles 


Date Standard Candles. Air Gas | 
March 23 Packet A 16.19 == 

se : | ae ; sé B } (1 MN) 

66 a ~ B 15.26 , 

a cii5' « BY } 

és rf : x C / ( 1 Oo 

a ae “ C > 15.2] 

a ey ee Sek 

66 30... D ; 15.25 \ . 

es 31 * D \ 415.9 
April l : . Be pas 15, 02 15.90 

" | ere sis _SRORe 15.88 15.95 

ws Bieta piateons ns . ae . 16.87 16,20 

aici a RR ee a 16.10 

ss 6 ss si I 16.24 16.20 

as Batut Ix 17.26 

General average. .. renin ee 16.02 


The value of the stored gas at this period was therefore that of 16 candles. 
During the fortnight these experiments lasted the illuminating power of the 
gas gradually rose, till at the end of this period it was 0.2 of a candle higher 
this fortnight—from March 23 


During 2 
to April 16—-there was a small increase in the average temperature of the 


than when the tests were started. 
atmosphere. 

The coal gas remained undisturbed in the holder from April 6 to June 11, 
The 


the values obtained on testing the coal gas with some air gas 


1880, when it was again tested by the air gas flame, following wer 
made from 
specially prepared ‘‘ pentane ” and with ordinary air gas: 

Tlhuiminating Power of Stored Coal Gas given by 


Air Gas from 





Petroleum, boiling Ordinary 

at 32 to 33.5 deg. C. Air Gas 
16.0 candles. 16.0 candles, 
16.1 ee 16.0 
6.3 16.1 “ 
15.9 * 1 Se 
15.9 bles 15.9 
16.0 “6 16.0 


Mean, 16.02 candles. Mean, 16.03 candles. 


The illuminating power of the gas had, therefore, not altered during the 
two months from April 6 to June 11. 

The coal gas then remained undisturbed until Sept. 29. 
Mr. and 


The mean of two determinations with each of five differ- 


On this and the 


fa) sng seven days it was tested by Methven’s burner by 
owing ; 


the air gas flame. 


eut Methven burners gave the illuminating power of the stored gas as 16,28 
: 


| 
| 
| 


candles o1 


Sept. 29, a ean of two determinations with each of six 


lifferent Methven bu rave the illuminating power of the stored gas as 
16.16 candles on Oct. 1 [} omitted in this estimation the results given 
by one of the burners which differed appreciably from the rest. On Oct. 2 
and the two f W days the gas was tested by the Methven burners and 
by the air gas flame, with the following result 
nating Power of Stored Coal Gas as given by 
a M e! 
8S I I er Air Gas Flame. 
Oct. 2 19 1f.8 16.1 
19 15 R 15 g 
. OH v 
4] 14 15.9 16.00 mean. 
l 16.4 6.0 
™ i> 7 - 16.10 mean 16. 
16.1 
16.2 
16 i) 
16.0 
Oct, 4 15.8 Ley See 
- ~' > » 15.90 mean. 
L5 i 15 vy 
15.9 
15.9 
lo.8 - 15.90 mean 
15.9 
21 15.9 
16.0 
15.9 
Oct 16.4 6 
ne NG.2) an 
16.3 - 16.15 mean. 
22 16.2 - 16.24 mean. . 16.2) 
7 1 ‘ 
“al 16.2 
() 16.] 
Oct. ¢ Ld. 
) 15.7 
Mean of the results with the Methven standard burner on Oct, 2, 4, and 5, 
16.0 
Mean of the results with ain s flame on Oct. 2, 4, and 5, 16.01 candles. 
From the irefully made testings it appears to be conclusively estab- 
lished that t tored coal g lid not suffer any appreciable loss of illum- 
inati M nd October—a period of six months. During 
this period ( le loss of gas by leakage from the holder, 
unounting 1 hly to from one-third to one-half the total gas stored. 
From October to the l of the year 1880 the rate of loss by leakage in- 
creased lerably In Mareh the holder contained roughly some 350,000 
cubic feet of gas, and in October rather less than 200,000 eubhie feet. At 
the end of December the volume of gas had diminished to about 50,000 
| cubic feet 
On Dee, 28 owing days the stored gas was tested by means of 
Methveu’s burns il gas of different qualities being employed in the test 
burner. Those experiments only in which the gas employed in Methven’s 
burner varied between 1] » and 19 candles are given in the following table: 
i f Gas Bur Illuminating Power of 
x Me n’s Burt Stored Coal Gas. 
Ds 5 15.5 15.2) 
L) 29 15.5 15.1> 15.2 
15.5 15.4\ 
‘ 17.6 14.6 ) 
17.6 14.5 > 14.6 
17.6 14.6 ) 
19.0 14.7) 
19.0 14.4 > 14.5 
19.0 14.5) 
1) 16.4 14.5 
15.8 14.9 
“+ 14.9 
15.8 14,9 4 
Meun i] nating power of stored gas, 14.74 candies. 
During the { W January, 1881, second similar set of experi- 
ents we h different qualities of coal gas burnt in Methven’s 
purnel 
i f Gas Burnt Illuminating Power of 
> Me I Burner. Stored Coal Gas. 
15.5 14.4) 
: igh 14.4 
15.5 14.44 
16.2 14.3) 
16.2 14.45 143 
16.2 14,2 
Jan. 5 17.3 14.47 
tg o> 14,4 
17.3 14.3 | 
18.5 Ih.1¢ 44 
18.5 446°" 
Mean illuminating power of stored coal gas, 14.3 candles, 
During the period hree months from Oct. 6, 1880, to Jan. 5, 1881, the 
value of the stored gas had therefore fallen from 16 to 14.3 candles. Of this 
loss very nearly 25 per t. took place during the last week, 
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Of the two samples of coal gas stored and tested by the Committee on 
Photometric Standards at the South Metropolitan Gas Works, the first was 
observed through a period of six weeks in the summer of 1879, during 
which time it rose in value half a eandle—from 16.3 candles to 16.8 ean- 
dles ; the second sample was observed through a period of over nine months, 
during which time its value remained practically constant from March to 
September, and then diminished by one and a half candles between Sep- 
tember and January. 

Apart from any slow chemical change in the constituents of the coal gas. 
The chief 
ethylene and its homo- 


a loss of illuminating power might occur from physical causes. 
light-giving constituents of coal was are olefines 


logues—which are soluble to a small extent in water. The volume of a gas 
which is dissolved in a given bulk of water depends upon its ‘ coefficient of 
solubility,” a quantity differing with different gases and liquids, and one 
which varies for a particular gas and a particular liquid with their temper- 
2. Whena 
liquid, the 
with its coefficient of 


sulubility and with the volume of it present in the mixture. 


ature, and also upon tbe particular gas in contact with the liqui 
mixture of different gases is exposed to the solvent action of a 
relative value of each gas dissolved varies directly 
In the case of 
the atmosphere—a mixture of 4 vols, nitrogen and 1 vol. oxygen—the co- 
efficient of solubility of oxygen in water is roughly twice that of nitrogen ; 
but since the tension of oxygen in the atmosphere is one-fourth that of 


nitrogen, it follows that the gas dissolved by water from the atmosphere 


consists ronghly of two volumes of nitrogen and one volume of oxygel 
Supposing a quantity of water so charged were placed under the receiver of 
an air pump, and the pump were worked ; as the tension of the gases above 
the surface of the water became less, the water would give out portions of 
the dissolved gases which it could no longer hold in solution, and the at- 
mosphere in the receiver would now be richer in oxygen than ordinary air. 


From such an atmosphere water would dissolve a larger proportion of oxy- 


Cor thie ients of Solubility of Marsh Gas in Wate Fe 


Deg. ( Deg. ( 

0) 054 12 O42 
eee .052 14, .040 
Bi .050 BG Ae. .038 
6.. .048 re .0386 
Ss oaee .046 290). Rate 0385 
a0... O44 


( ‘oe ffi ients of Solubility of Hydrogen in Water. 


Deg. ( Deg. C. 
Pecaca ops eie aeaee 20 .0193 
This table shows that water at the freezing point will dissolve one-quarter 
its own volume (or 25 per cent. by volume) of ethylene, 5 per cent. of marsh 
At 10° C., or 50° F 


gas, and nearly 2 per cent. of hydrogen. ., water dis- 


| solves 18 per cent. of its volume of ethylene, 4.4 per cent. of marsh gas, and 


gen than it does from ordinary air, under the same total pressure, because | 


the tension of oxygen in this artificial atmosphere is greater than in ordinary 


air. By repetitions of these processes of alternate solution and pumping, a| 


gas continually richer in oxygen could be separated, until nearly pure oxy- 
gen was obtained. This well known principle has been appli d by Mallet 


for preparing oxygen on the large scale for use in blast furnaces, 


| 
j 
| 
| 


at 16° C., 
cent. of ethylene, 3.8 per cent. of marsh gas, and 2 per cent. of hydrogen . 
and at 20° C., 


cent. of marsh gas, and still 2 per cent. of hydrogen. 


2 per cent. of hydrogen ; or about 61° F., water dissolves 16 per 


or 68° F., water dissolves 15 per cent. of ethylene, 3.5 per 
u 
A change of temperature, therefore, in the saturated water of a gas- 


holder tank from ‘‘ freezing” to ‘‘ temperate” would enrich the illuminat- 


ing power of the coal gas by causing the water to yield up its dissolved 
ethylene more freely than either its dissolved marsh gas or hydrogen ; and 
conversely, a fall of temperature in the water brings about a diminution in 
illuminating power of the coal gas stored above it by a larger absorption of 
ethylene than of the non-light-giving marsh gas and hydrogen. 

The effect of aqueous solution on the light-giving hydrocarbons in a 
stored sample of coal gas will, therefore, be seen in a rise of illuminating 
The 


on account of the large bulk of water 


power with a general rise of atmospheric temperature, and vice versa, 
variations will only take place slowly, 
and its high specific heat. The loss or gain of illuminating power will be 
temporary and not permanent, since the absorption is merely a function of 
the temperature. But a permanent change in the value of the residual gas 
may be brought about, if a large portion of the gas in the holder is removed 


either when the temperature is abnormally low or abnormally high. In the 


y — . 7 aca : 2 Poy we " ‘ . “y? e 3 } : : P . 7 
When a mixture of gases—such, for example, as ordinary coal gas—is | former ease, when the illuminating power of the gas is enfeebled by the so- 
passed into a holder standing over fresh water, the water immediately be-| lution of hydrocarbons in the water, if a large portion of the gas so 
gins to dissolve the gases above it, and the process of absorption goes cn| 


until a balance is struck between the volume of each gas dissolved and the 
If the solubility of all the 
gases present is identical, no change in the composition of the mixture 


tension of the same gas in the holder above. 


occurs ; a portion of it is merely abstracted by the water. Sut if the solu-/} 


bilities differ, a change in the composition of the mixture occurs, and it 


becomes poorer in gases of higher solubility, and richer in gases of lower 
solubility. 
into the holder in place of the first charge, a fresh absorption by the water 
takes place, until at length all the water in the tank is saturated with the 
When this reached no further 
solution takes place so long as the temperature remains unchanged. But 
the coefficients of solubility of most gases are not the 


soluble constituents of coal gas. limit is 


same at different 
temperatures, They diminish with a rise of temperature and increase with 
a fall of temperature, Therefore, if at any particular temperature the water 
in a gasholde r tank is saturated with the various constituents of coal fas, SO 
that it can absorb no more of these gases from coal gas, a rise of t mpera- 


ture will cause the water to dissolve fresh portions of the gases above it. 


enfeebled is removed, the remainder will receive from the water, wLen the 
temperature becomes normal, a quantity of hydrocarbon gases approaching 
the amount dissolved out of the larger volume of coal gas, until their re- 
turn from the water is arrested by their increased tension in the smaller 
volume of enriched gas ; and, on the other hand, if a large portion of the 


gas is removed from the holder during hot weather, the remainder will be 


| of permanently less illuminating power when the temperature falls, owing 


When more coal gas, of the same ec mposition as before, is run | 





} 


Now the olefines, which constitute the chief light-giving constituents of eoal | 


gas, are more soluble in water than hydrogen and marsh gas, which make 
up the greater part by volume of it. Consequently, when coal gas is allowed 


to stand over fresh water it loses in illuminating power by the selective 


absorption of the water, whereby a relatively larger body of olefines is dis- 
solved than of hydrogen and marsh gas. When the water is saturated with 
olefines, it no longer exerts any solvent action on the illuminating constitu- 
ents of coal gas so long as the temperature remains constant: but if the 


temperature of the water falls, ] 


some of the Olt fine S are 


absorbed from the 
gas, and if the temperature rises some of the olefines are given up from the 
water, 


In Bunsen’s Gasometrise he 


Vethoden the coe fficients of solubility of 
ethvlene— the chief olefine present in coal gas—and of marsh gas and hvdro.- 
gen for different temperatures are given as under 


Coefficients of Solubility of Ethylene in Water. 


Deg. ( ay 
Beadas san ie, Rae 12... 174 
oe 14 165 
OU ocuicce dae eee I ote a ae 158 
Sawa cae uae 18 7 _. .153 
s eeee 2195 20 nee ot 8 149 
| ee ix oo 


| 


to the absorbing power of the water being brought to bear on a less bulk 
of gas, 

When a cylinder, partly filled with hydrogen, is left standing inverted in 
a water-trough, a gradual interchange takes place between the molecules of 
the hydrogen and the air—by the alternate solution of the hydrogen in the 
water and its escape into the air, and the solution of the air and its escape 
into the interior of the vessel. This interchange is a consequence of the 
law that the volume of any particular gas dissolved in a liquid varies with 
In the 
case supposed, the hydrogen in the interior of the vessel dissolves in the 


the pressure of that particular gas over the surface of the liquid. 


water ; the solution of hydrogen so formed diffuses throughout the mass of 
Here 


the solution of hydrogen finds itself in an atmosphere free from hydrogen, 


the water, and finally some of it reaches the water exposed to the air. 


and consequently the water gives up the the dissolved gas as it would into 
a vacuum. In exactly the same way the solution of air passes by diffusion 
throughout the water until it reaches the surface in contact with hydrogen. 
Here the air escapes, quickly at first, as into a vacuum, and then more and 
more slowly as the atmosphere inside becomes more and more like that 
outside, 

A gasholder full of coal gas must undergo a similar change—by the alter- 
nate solution inside and escape outside of the soluble portions of coal gas, 
But this 
must take place exceedingly slowly when, as in a gasholder tank, but a very 


and by the alternate solution outside and escape inside of the air, 


small portion of the water is exposed to the air, and the sides of the sunken 
holder form a diaphragm to a great depth between the water exposed to the 
gas and the water exposed to the air. I do not know whether this slow loss 
by aqueous diffusion would diminish the illuminating power of 200,000 or 
300,000 cubic feet of gas during a period of nine months by an amount 
which could be detected by any known photometric method, Our experi- 
ments gave no indication of any steady loss of illuminating power, so 


that either the loss due to this cause was masked by variations due to 


| other causes, or it was too small to be appreciated by the instruments em- 


ployed. 
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It has been suggested that a variation in the illuminating power of 


sample of stored coal fas might also be caused by the molecular aul 


z 


the gases inside the holder through minute cracks into the air, and the eor- | dimi 


responding diffusion of air into the holder. Such an interchange is known 
to take place through cracks in glass vessels, but the phenomena of ga 
diffusion has chietly been studied by means of porous diaphragms 


plaster of Paris, artificial graphite, and unglazed earthenware. Through | wi 





the minute orifices of such sept», gases find their way accord to the we 
known law established by Graham, that gases diffuse at a rate inve y 
proportional to the square roots of their densities. Hydrogen, l it ) 
of which is 1, diffuses through a porous diaphragm into a sp free ft 
hydrogen four times as fast as oxygen, of which the density is 16, diffuses | ait 
through the same diaphragm into a space free from oxygen. Supposing 
then, one of the iron plates in the side of a gasholder were replaced by 


piece of unglazed earthenwire, the constituents of the coal gus would 


through the diaphragm at rates which depend on their di 


Isitles, t thie 
air would similarly pass through the diaphrag 
there 


inside. Cc 


oxygen and nitrogen of the 


into the holder, even when was a considerable excess of pressure q 





It is possible that in a gasholder cracks occur of sufficient fineness to }] 
allow this molecular diffusion to take place, and it has been supposed that | M 


1 


the escape of hydrogen and marsh gas from the holder in greater propor- | dif 


tional quantity than the denser light-giving hydrocarbons would more than | 


counteract the effect of the air, which must pass the other way into t 
holder, on the illuminating power of the gas ; and, consequently, ir prove | f1 
its quality while diminishing its volume. 

[ am not aware of any experiments having been made on the effect of 


{ 
mixing inert gases, such as oxygen and nitrogen, with coal gas, or of « x- | 
| 


tracting part of the hydrogen and marsh gas; but I have lately made a few 


experiments on the effect of atmospheric diffusion on the illuminat d 
power of coal gas, which seem to show that the giving up of hydrogen and }) 
marsh gas, and the taking up of their ‘diffusion equivalent” of air, low 
the illuminating power. 


In my first experiment, a small ‘ diffusiog vessel,” consisting of the por- 
ous cell of a Daniell’s voltaic element, was attached by a short glass tube, 
fitted into a plug clusing the open end of the cell, to a stopcock opening 
feet. On 


gus in the 


into a small gasholder, containing about 8 eubiec opening th. 





holder and the 


stopcock a narrow free way was left between the 
diffusion vessel. The gas, having been first tested by Mr. Harecourt's ai 
2 inches of water. The illuminating power of the gas was tested after 2 


hours, again after 4 hours, and finally after 24 hours, 
Tiluminating Powe r of (‘oal Gas hy Air Gas Flame. 


Candles. ( 


+ 16,25 After ) . 


as flame, was allowed to stand with the stopcock open under a pressure of | By 


t \ l exp ents it seems that by allowing coal gas 
lerg liffusi into the air, its illuminating power 1s 

The p fa 3 ler pressure through a small hole—such as a pin 
} tially different in character from molecu- 

ff ( through a small hole under pressure at rates 


square roots of their densities ; but a mixture of 


{ 4 passes throu Withont 


any separation, jusi as if 
ume density as the mixture, Therefore a 
ler, by which the coal gas eould be foreed out 
ration of the gases or any influx of 
ently, an escape OL gas by leakage would not 
ti pwer of the gas, 

ur first sample of stored gas 
robablv entire ly due to the in- 


ind the liberation « 


wiitel i the tant if hydro- 

t ler water. A slight loss of light ly diffusion 
le und ve taken place simultaneously ; serving, of 
( in { r power less than it otherwise would 
ve ber [ atta te the y of our second sample of gas from 


, to O { fact t t the sticght loss of 


illuminating power by 
lly the lhberation of hydroearbous from the 
iting power at the end of the year to 
the gas had been removed by leakage 


ie eold 


weather came on, 


W vent t m butasmall bulk of gas, 
| i. large proportion of its light-giving hydro- 
ration poi Hud this residual gas been 

tl warm weather returned, there is little 

t f the same or nearly the same illuminating 


| to be drawn from these experiments is that coal 
ver water for a period of many months with- 


appreciable diminution in value. 





of Arts 


f the Society 
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Continued from page 10. 


SECONDARY BATTERIES. 


2 16.20 $ hours’ 
13 16,25 diffusing.) °° °° 16. 1 ‘ 
After 2, 4. 15.95 After lo 161 
2 hours’ .5 15.95 24 hours’ » ,° 
diffusion. /6 16.25 diffanine 4 *° 16,1 | 
From these numbers it will be seen that no appreciable alteration i | , 
illuminating power had occurred in the 24 hours. Owing to the narrowness | ._ 
of the tube connecting the holder with the diffvsion vessel, the volume of 
the gas onlv diminished by diffusion an almost immeasurable quantity dur he 
ing the night. To increase the diffusion, the tube connecting the gas 
bolder with the photometer was cut, and a tube of porous earthenware 
one inch long and one inch in diameter was inserted. By a by pass the 
gas could be taken from the holder to the photometer without passing 
through the porous tube. The following experiments were made with this ‘ 
apparatus : _ 
Tiluminating Powe r of Coal Gas b / Air Gas Flame. ? 
Car 
Direct from holder............ (1) 15.9 
si sakevatelgrs he » (2) 158 
eo) 00 Naat ete ema (3) 15.8 P 
MON Fis daleitdenids 15.8 h 
pi 
Through porons tubes....... chews Ch RS ' 
x : (2) 15.3 | to 
0 eos Set tthelemce eke ue ° 
t 
Mean..... aia aaiate ein wiole als Sp eae oe 15.3 
Direct from holder ........e0csess. con (4Y 96.8 a 


Through 2 porous tubes, each 1 ft. long 
ee ee c< ») 15 1 | \ 


é “e “e 


WIG | té. to whom more than to any other experimenter the re- 
it adi the practical eonstructiou of storage batteries are due, very 
, e whole question of thy polarization of electrodes, 
’ | t el 11es nd different liquids as electrolytes, 
| est effective polarization was produced when dilute 
uphu t L betwe electrodes of lead. Similar re- 
rches ¢ mplet had been made before by Sinsteden, 
0 Dat E i i Ss weljew, und by Edmond Bacquerel. 
snaled l eve Lined 1 1 leaden electrodes polarization currents of 
ufficient power to rais« t vire to ineandesecence. These researches had 
rtake : t view of ascertaining the cause why the 
irrept f voltaie combinations then in use fell oft 
ral result of these researches was to suggest 
et : f the residual polarization and its tendency to set 
M. I uni ve} truck out in pp site course, and endeavored in- 
end f é s of provoking the phenomenon of polarization, 
order. expre t, to turn to profit the secondary currents and to 
eumul ! battery. He was therefore led by his prelim- 
ry reseal n 1860 to construct a secondary battery consisting of nine 
mg and wide strips of lead, separated by coarse 
ith. we rinaspiral form, and immersed in dilute sul- 
uric acid A fey mths later modified this form by pacing side by 
1 naacit : <two series of lead plates, alternately connected 
rather. each plat ' bout 8 inches long and 9 inches high. He re- 
irred afterward to t spiral form as being more convenient, but replacing 
ac } row str ps of outta pe reba. 
But structed were not ready for immediate action. Two 
sn lead 1 current of their own; they are only intended to 
onive 7 ent into them from some external source. 
nd at , t s bright, whea a current 1s seut through the 
ll fron table source, such as three or four Grove’s or Bunsen’s 
lls. the sep ted veen and hydrogen gases bubble up to the surface, 


nly a very small percentage as an adherent film 
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t sient 


, m 
Vie lding only very tri The 


plate of lead by which the current enters is, however, attacked by the oxy 


and, in consequence, secondary currents, 


gen, and becomes covert d by a thin layer of brown peroxide of lead, and 
this film, though thin, is powerfully electro-negative toward metallic lead, 
and toward the film of hydrogen on the kathode plate. The cell in this con- 
dition will therefore produce a current, and in so doing the peroxide is par- 
tially reduced to the metallic condition, and assumes in its reduction a 
cell be again charged, 


spongy, or loosely erystalline texture. If now the 


and charged in the opposite direction, the other plate of lead becomes, in 
like manner, peroxidised, while the hydrogen bubbles are less freely evolved, 
for the atoms of gas unite as fast as they are liberated, with the oxygen of 
the peroxide, and reduce it to the m¢ tallic condition. Every time the charg- 
ing current is thus reversed, the films of peroxide, or of spongy metal, be- 
come thicker until the lead to a considerable depth is bitteninto, And every 
such operation increases, therefore, the power of the cell tu store up in this 
M. Plante 


compares it to 


electro-chemical fashion the energy of the currents sent into if. 
who minnt« ly describes the process of ** forming” the cell, 
a sort of electro-chemical fannmeng. The tirst day, the alternate charging 
should be done at intervals of a quurter to a half an hour, the cell being 
discharged between each operation, The next day the duration of the al- 
ternate charges may be increased from a quarter of an hour to a whole hour 
After repose for a week or 


—the day after to two hours, a fortnight, the 


charges may last several hours ; and by the end of several months, the cell 


will be well ‘‘ formed ;” after which it should, when used, be charged in 
one direction only, otherwise the whole thickness of the lead plates will be 
bitten into and transformed into peroxide. 

The electromotive force thus developed in a fully charged Plante cell may 


be as much as 2.38 or even 2.7 volts ; and as the large area and close prox 
imity of the plates diminishes the resistance of the liquid to a very small 
quantity, such cells are capable of furnishing a very powerful current* for a 
In fact, they clis- 


charge themselves too well, and run down too soon for many purposes. A 


few minutes, and their calorific power is considerable. 


single cell ten inches high will, however, suffice to keep a platinum wire, 2 
inches in length, and one-hundredth inch in dian.eter, 


The 


glowing at a bright 


red heat for three-quarters of an hour, amount of charge will, of 


course, depend on the size of the plates and on the degree to which the pro- | 


cess of ‘formation ” has been carried out. It may be charged by using two 


or three Grove’s or Bunsen’s cells, or by the current of a dynamo-electric 
machine, A single Grove’s or Bunsen’s cell will partially charge a Plante 
accumulator, but will not raise it to its full power, because the electromotive 
force of such a source is only 1.9 volts, or less than that of the cell at full 
power. ‘The cells, when in good condition, will retain their charges for 
many days, thongh there is a gradual decay in the charge, owing probably 
to internal electrolytic convection in the liquid. During discharge the enr 
rent is evolved with great constancy until quite near to the end of the oper- 
ation, when there is a sudden falling-off. This effect is 


very remarkable, 


and arises probably from the conditions of internal resistance, both in the | 


peroxide films, and in the liquids, A Bunsen battery of small size and con- 
siderable internal resistance will take some honrs to charge a cell fully; 
while a dynamo-electric machine may fully charge it in half an hour; but 
the rate of discharge will be alike in each case. ‘The secondary battery 
plays, therefore, a controlling part in the rate at which such actions may go 
on, Iam inclined to think that the well-known action of a damp string in 
Another 
curious fact concerning Plante’s accumulator is that, after having been rap- 
idly discharged, and left to itself, it will 


eurrent 


retarding sparks of a Leyden jar, is due to a similar kind of action. 


presently yield a small residual 


a phenomenon strikingly similar té 


that of the residual spark in 


the Leyden jar. In consequence partly of these useless residual charges, 


and partly also becaus the charging current is 


a fraction of the energy of 


f 


wasted in heat in the cell, t! a loss of about 11 or 12 per cent. between 


‘ re Is 
charging and discharging M. Plante states that voltametric measurements 
show that of the whole current 88 to 89 per cent. is given back by the cell. 
Accor ling to Mr. Géraldy a Plante ce 1] containing i? } 5 


lead can store 


kilogrammes of 


£985 kilogramme ters of energy, beige at 


the rate of 3 5 

kilogrammeters per kilogramme, or 11.529 foot-pounds per pound. 

Mr. Plante has devoted much attenti 
- 

i} 


m to the effects prodneed by uniting 


s, when charged, in series, so as to 


these secondary ce 


effects. 
them he is able to charge them in 


augment their 


and 


minutes an 


parallel are discharge them in 


series. Twenty cells will thus furnish for a few 


light. 
ried out a number of fine experiments of the 


electric are 
With a large tattery of 800 cells thus arranged, M. Plante has car- 
highest theoretical and specu- 
lative interest, and destined s« 


He has further devised an 


me day to bear fruit in practical applications. 


known us a 


nected 


ustrument, rheostatie machine,’ 


consisting of a number of mica condensers ¢ with a rotating com- 


* The E.M.F. being 2.35 velts, and the resistance as small as from 0.12 to 0.048 


ohm, the current through a snort stout wire may be considerably over 20 webers | ‘ ffers to photographe rs W 
- ] 


}and white light, with small expenditure of capital and of daily labor. 


—-AlnD pe res. 


si | flashing lights, suggested by Sir William Tl 


By grouping them in a box with a Miiller’s commutator above | 


and 


atterv of 800 cel 


mutator, by which they can be charged in parallel are discharged in 


series, which, when supplied by the large | ls, yields sparks 
12 or 14 inches in length, and produces effects which otherwise can only be 


produced by statical (frictional) electric machines, or by the use of the in 


duetion coil, He has observed, amongst a host of other wonderful things, 


a very remarkable case of globular discharge, the exact 


small scale of the much disputed phenomenon of globular lighting 


counterpart on a 


APPLICATIONS OF PLANTE’S ACCUMULATOR 
Since 1872 the Plante cell has been regularly used for the 


M. Trouvé, the well-known 


operations of 


cautery. maker of electrical instruments in 
| Paris, has brought out a whole series of little surgical appliances adapted 
for use with the Plante cell, including little incandescent lamps to illumin- 
aid the 
tions upon the larynx—and dentists’ appliances for destroying the nerves in 
hollow teeth. Professor W. F. of Dublin, I am 


enabled to exhibit one of the medical cells, and the various applianee s of 


ate the cavities of the body—as, for example, to surgeon in opera- 


By the kindness of Barre t, 


galvano-cautery adapted for use with the same, The advantage of employ- 
ing a secondary cell for such purposes is that such cells may be made of a 
higher electromotive force and of a smaller resistance than any single cell of 
any primary battery yet invented. 

M. Plante, in 1860, suggested that his accumulators might be usefully 
employed in telegrapy, instead of the voltameters with platinum elec- 
| trodes as Jacobi proposed, in order to obviate the retardation in the trans- 


| mission of signals, caused partly by induction and partly the residual 
The 
rent set up by the secondary battery which is in the circuit, being in the 
and the residual 
static change so soon as the working battery is cut out of the cireuit. 


| magnetism of the electro magnets of the instruments, 


opposing cur- 


contrary direction, sweeps out the residual magnetism 


Another application brought out by M. Plante is to the purpose of ob- 


taining a household light, which will serve instead of a match box when it 


|}is desired to light a candle or a jet of gas. The ‘* Briquet de Saturne,” as 


| he has whimsically termed this new-fashioned tinder box, is merely a small 
little 


| accumulator charged by four Daniell’s cells, and provided with a 


_| push,” which, when pressed, completes the circuit through a smal! strip 


| of platinum foil, which glows with a red heat. 
| At the suggestion of M. Achard, Plante’s 


| ployed to actuate a brake on a railway train. To 
7 : 


accumulators have been em- 


work a brake a great 


power is required for a short time. This ean be done by employing large 


electro-magnets to move the mechanism of the brakes, the 


electro-magnets 
being excited by six Plante cells, which distribute power to a dozen differ- 
ent brakes. As the charge stored would last but ten days, six Daniell’s 


iough feeble, source of 


cells are also added to provide a constant, t current 


instant when the brakes 


More 


vecumulators, to 


to keep the accumulators charged, and during the 
share to the total effeet 


are put on, the six Daniell’s add their feeble t. 
Plante 


re cently M. Trouvé has « mployed a batte ry of six 


| prupel a tricycle through the streets of Paris, attaining a speed of about 10 


miles per hour, The comparative hghtness of the cell in proportion to the 





mechanical power it can evoke in a small electro-magnetic motor, giving a 


great advantage in this case over a small steam engine. Trouvé has also 


fitted a small pleasure boat with a similar apparatus. If thin laminze 
of lead—lead foil in fact 


ness may be obtained in proportion to accumulating power, though prob- 


very 


be empl rye 1 to form the cells, still greater light 





ably at the expense of durability. This possibility has tempted M. Gaston 


Tissandier to propose to steer, or even propel, balloons or other aeronauti- 


cal vehicles by electrical means. 
M. Niaudet has s 


naval signaling. 


own how the Plante accumulator may be utilized in 


His suggestion is to exluibit flashing electric lights of 


series Of accum- 


great brillianey, but of short duration ; the source being a 
) ulators which, during the intervals of darkness, are being steadily replen- 
lished by a constant battery, or by the currents from 


The re 


] 1 
dynamo-electric 


| ; : 
| machines, seems, indeed, no reason why a complete system of 


| signals should not be arranged for ships on the principle of the system of 
And 


Hlsions 


| omson for lighthouses. 
i there can be no question that were such a 
| 

; at sea may be 


system adopted, many ¢ 


Suved, 
Yet another advantage of the system of accumulation, as carried out by 


| M. Plante in his ingenious gr up r of the eells, with the rotating eommu- 


tator described above is that with only two Bunsen cells as a source of 


For 
4 


oceasional Hash of 


currents, a powerful electric light can be maintained for a short time. 


| colleges and sch ols and scientifi lectures, when w 


electric are light is wanted for some temporary purpose, without incurring 


{the labor and expense of setting up 50 Grove cells every time, an accumu- 


ay Se" 
; | lating battery is of great value. 


| 
APPLICATION TO PHOTOGRAPHY, 
[ would also draw attention to the great value which such an arrangement 


ho may desire to have at hand a source of brilliant 


cn 


lie M4 
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[ mention these applications before dealing with more recent forms of 
cumulator, because there appears to be an amount of ignorance 1n the scien 
magnificent re- 


tific world that is simply inexplicable, with respect to thi 


searches carried on by Planté through more than twenty years, and the 


variety of useful applications to which his accumulator had been put befor 


even the fame ol more recent inventions had been noised ibroad bye lore 
they had even been made at all. 
FAURE’S ACCUMULATOR. 
In 1880, M. Camille Faure conceived the idea of constructing a secondary 


battery, in which, though the tedious process oF” formation ”’ by Planteé’s 
process is modified and shortened, the ultimate result is the same, 
to produce upon le nd plate 8, immersed in dilute sulphuric acid, LCC 
the | 


This M. Faure accomplishes by the device of giving to 


peroxide of lead, that can readily be reduced to osely crystalline 
metallic condition. 
his leaden } lates a preliminary coating of red lead (minium), made up int 
At first he 
the spiral form of cell, the two plates being separated by felt or 
More recently the 


mode of construction is as follows : 


a paste with dilute acid, and painted upon the surface, 


rectancular form has been reverted to. The 


Eleven sheets of lead of such thickness as to weigh about 2 lbs. to the 


square foot are eut to the size of 12 inches by 10 inches, an ear-piece being 
1 . } K 


burned on at one corner, Or six sheets are taken ; five of them being twice 


hese ure 


the above size, and folded double, in the way shown in Fig. 1. 


Fig. I. 


painted thickly with red lead on both sides, and against each side is pressed 


} 


a piece of felt, the face of which is also thickly co.u.ted with red lead: thers 


being about 17 Ibs. of lead and 25 lbs. of red lead altogether. These sheets 
S 


are placed side by side in a water-tight case, alternate sheets being cor 


nected together by the projecting flaps. The veneral aspect ol the ce 1] 


shown in Fig. 2. The eell is filled with dilute acid the total weight being 


about 50 lbs. When thus prepared, the cells are ‘‘ formed” by a process 


of charging by means of the current of a dynamo-electric machine, the em 


rent being sent through them for six or seven days without intermission be 
fore they are ready for use. The red lead is reduced gradually on One Sic 
to the metallic state, and on the other assumes the condition of 
but the 
portant that the electromotive force of the charging current should 


exceed that of the 


pe roxide 


1iotmu 
cells (2°38 volts 


in seric S. | 





‘1 ohm. The advantage of this system of construction is not confined t 


the saving in time of formation ; there is the further advantage of thus ob 


taining a much thicker film of tae working substance than in the Planté ac 


cell does not attain its best condition for some weeks. As itis im- 


_ it is usual to charge a number of cells 


The internal resistance of such cells is stated as being less than 


cumulator : though with the difference that the deposit of peroxide is not 


so regular in its structure. According to Sir William Thomson, a singl 


cell of the spiral form weighing 75 kilogrammes (165 lbs.) can store two 


millions foot pounds of energy, or one-horse power for one hour, Thei 


} 


this rapid rate. Economy in working is found to accompany slow and reg 


Five or six hours is @ more economical time tor discharge 


Sir Wm 


; that the probable loss of eneigy in charging is 10 per cent 


ular discharge. 
and then the waste is not believed to amount to over ten per cent. 
Thomson stat 
and in discharging 15 per cent.; but he thinks it will be advisable in prac 
tice to be satisfie d with less perfect economy than this. According to Re yu 
a Faure cell, covtaining 56 kilogrammes of lead, can store 210,000 kilogram 


2 


meters of electro-chemical energy ; or at the rate of 3°75 kilogrammeters 


I 


+ 


action is more economical, however, when the charge is not drawn upon at 


’ 


pe ra r 12.85 t-pounds per pound of lead (Accord 
i \L. ¢ rhtly less, b only 3.258 kilogram 
mete) 't-pounds per lb, Sucha cell, when ¢ 
t | rmed, sh for ten hours a current of 10 to 14 
Vi 
M. Fa ‘ eting larger cells, of which, by the kindness ot 
Major Ricarde-S | enal l to give the followimg details 
| ( re about 17 es lo y 123 wiue. About 50 Ib 
i 1s l the sixte eets of lead themselves weigh about 
1) Phi eets W ive to serve as positive electrodes are eight hun- 
Di i tho wi ire ot erve as negative electrodes 
are f I t 110 thick After being painted with red lead 
they ar } parchment paper, and then in felt, and placed in 
1 recta ilar with narrow strips of indiarubber to prevent contact 
Su 16 | dilute sulphuric acid to charge it.’ The 
tot " t 135 lbs. for each eell. One of these cells, when place ad 
sist t vhich one of Ayrton and Perry’s galvar 
tara wae ve the follown values of current 
I rs 22. webers=176 weber-hours. 
{ § 2 « 84 
' ¥/) ‘ 2) és 
1O se 19 es 
I { ! 229 weber-hours. 
bers continuously for 14 hours. The discharg 
] ! lore *when it had stopped to five 
weber 
I rE} ACCUMULATOR, 
ik el Planté accumulator has been devised by M. 
| M plate f lead are made up of thin lamine, 
r ilded eaves of a book, or more strictly, like the 
ths of a venet 1: { whole being soldered to a stouter framework 
t rrangement is to secure a greater amount of 
| compound plate re set side by side in a bo; 


iaterial being used. The plates 








ever, by a longer process than in the Faure cell 

| CU tor een highly spoken of, and showed admirable results 

| Ele bition Pw No examples have yet been 

b) to Eng , li'l am not aware of y exact measurements having 
| bes , pa y It is, welg for weight, far more 
| powerful tl Lure’s « ; and therefore, power for power, is of smaller 

1 MODIFICATIONS, 

| vestiga { properties.cf secondary batteries, I have tried a num- 

by f lifieat s of the Planté accumulator, with varying success [ have 
| fo j n vy oxide or hvdrate of lead will answer instead of red 
lead f th ry} } iding, as in the Faure ceil, a material to be con 
ly ess formation into the peroxide of lead. Litharge answers 
Si ] tls ded before beu painted on. White lead will 
he } so well. Litharge mixed with a small proportion of 
11 I rks well The formation 1s rapid, but at first the 
is in the Plante ¢ It rises, however, as the 

aD Is Che binoxide of manganese Is nol (see table 
- rO-1 t substance as the peroxide of lead. Its pres 
| tate llessen the electromotive force. But happily 
| ese orad y dissolves into the acid when its function as an 
ead peroxidising is fulfilled, and by changing the acid 

ja Vv ¢ nated Che most satisfactory cells I have vet 
i ty wel | y e lead plates with a coat of the brown perox- 
| | Ww ‘ t r Cc imerce, though ‘ts cost is about fom 
It mes that of red lead or of hthar { find this process by far the most ex 
peditious for maki up cell ws indeed might be expected, since it is ob- 
tion to put on to the lead plates a coating 
f . ch we desire ultimately to produce there. Exam- 
inat f plates of a cell in which the process of formation has only just 
s that the lead surface must itself be peroxidised and bitten in 
to re the f m extends to the contignous portions of oxide or 
ne} le painted over it, and in some stages a yellow suboxide probably 





sentially litharge, appears to br produced as an intermediate product of 


| +) e re the oxide at the kathode. Of this intermediate vellow pro- 
ja 1 } r. | f l no trace in well-formed cells, As the reduction 
ind per f mating only begins where peroxidation of the leaaen 
| sheet 1 the relation of density to maximum polarisation, pointed 
e it er paragraph of m paper, becomes of extreme importance, 
Plent f irrent. and yet of a1 electromotive force only just exceeding the 
y X 1. electro! tive force of the ce ll, 1s the rule for charging in the 
early stages of formation, Could a spongy lead be produced by any simple 
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metallurgical process—like the spougy iron of Bischoff’s filters—it would 
probably prove an admirable substance from which to form electrodes for 


accumulators. 
COMPARISON OF PLANTES AND FAURE'S ACCUMULATORS, 


No very reliable comparisons between the accnmulators of Planté and 
those of Faure, or of De Méritens, have yet been made. Seeing that in 
each of these, when completely formed, the materials are the same namely 
lead and peroxide of lead immersed in dilute sulphurie acid—the maximum 
electromotive force must eventually be the same in each. The resistance of 
a cell is simply a question of size and shape. The relative strength of cur- 
rent actually furnished by these cells should therefore merely vary with 


their dir ensions, The presence, however, of the felt, and its eoatings of 


red lead introduces resistauce tuto the Faure cell, and a3 some recent deter- 


minations of M Achard show, a Planté cell will heat a greater length of 
platinum wire, and do its work three times as quickly as a Faure cell, whos 
surface 1s of the same amount. One would also expect a priori that the | 
layers of peroxide, formed upon the electrode by the working of the eurren: 

itself, should be more regular, and yield currents with greater regularity, | 
than the artificial and more rapidly-formed layers made by painting red lead 
upon the surface. Cn the otner band, M. Faure points ont that, taking | 
cells of equal size, a larger proportion of the weight in bis cell consists of 
the working substance. The weight of red lead placed in his cells being, 
for equal amounts of surface, about 26 times as much as the weight of per 
oxide produced by a “formation” during two years on the plates of a 


Planté cell of equa! s1zZe If this be so, it would imply that, although its | 


resistance might be greater, and its rate of working slower than the Plante 
cell, the Faure cell would accumulate twenty-six times as much evergy in 


an equal space. ‘These figures require yet to be eonfirmed. and they are 


hare ly borne out by the statistics of M. Regrier Still less do tl ev justify 


J 


n behalf of 


the enormvus powers of the Faure cell—pretensions which have been 


the extravagant pretensions that have been ignorautly set up 


angrily combated, though it is well to note that neither M. Plante nor M. 
Faure have taken part in this unpleasant recrimination. The Fanre cel] 
will do what the Plante cell will uot, ‘ake in a greater charge, because it has 
a greater thickness of the working mat?rial, and it gives up its charge less 
rapidly. The Plante cell will do what the Faure cell of equal weight or 
surface cannot do —namely, produce rapid discharges in currents of greater 
volume ; a property invaluable for the purpose of some of the applications 


already named. 
[lo be continued, 





E'ectriz: Lighting--Its Fire Risks and Their Remedies. 
—_— 

By Henry Moron, Ph.D. 

President of the Stevens Institute of Technology. 


Some very lamentable accidents have strongly directed public attention to 


the question of danger possibly accruing to life and property through the 
rapidly increasing use of electricity as a source of light, and as the actual 
conditious of this danger, like the true properties of the age ney from which 
it may arise, are but little known, a brief explanation of some simple facts 
related to this subject will be at this time seasonable and perhaps useful. 

[ would propose, then, to treat this subject under two general heads, 
namely : 

Ist. The sources of danger. 

2d. The conditions of their prevention, or of security. 


the sources of danger in the use of the ¢ le errie light are esse ntiallw two : 





from the conducting wires and from the electric lamps 
As long as the electric fluid, or electric energy, is conveyed by a sufticientls 


good conductor it is perfectly harmless, resembling a river flowing in its | 


} 


natura! channel, and powerless to rise above its banks; it 1s ovly when 
some easier channel into surrounding objects is offered or some partial ob- 
struction of a certain character impedes its regular flow that trouble may 
arise. 

The conditions of these difficulties are, moreover, very peculiar, 

Thus, for example, if two electric conducting wires, forming the outgoipe 
and returning paths of a powerful current, are placed near each other, but 
are separated by a bad conductor—as, for « xample, when both are tackec 
on to a board partition wall—the current will follow the wire from end to 


ead, with no develosment of heat in the same, or tendency to leave the con- 


ductor or pass into any adjacent object. If, however, between the two con- 


ducting wires we introduce: some imperfect conductor, such as a small wire, 


some metallie dust, or « film of water containing mineral matter in solution, 


then a portion of the current will be diverted into this ‘* short eut” from 


l 


wire to wire and may heat the fine wire, or the metallic dust, or the wood 
wetted with the aqueous solrtion, so as to caue the ignition of inflammable 
matter, 


Accidents of this nature have already occurred. 


| sively long, and ev 





Thus, a telegraph or tel- | 


ephore wire having fallen across one or more of the conductors used for 


street lighting purpose has been fused, or, itself escaping, has caused the 


| fusion of finer wires connected with it. 


Again, two wires, being the outgoing and return circuits of a powerful 


have been nailed side by side, without other insulation, on the same 


current, 
board of a Hoos, partition, or ceiling ; and though used safely for a long 
time, while the woodwork was in its normal stite, have developed a very 
dan,erous activity when the wood between them was wet with dirty or im- 
pure water. In that case the water offers a circuit through which a cross 
current is established, which first heats the damp wo.d, then chars it, and 
finally establishes a series uf minute ares or electric sparks along this char- 
red surface, which would soon devel p a conflagration if left uncorrected. 
Again, two stich wires as above, insecurely attached near each other, may 
be brought into mome ntary contact and then separated, in which case an 
electric are, with its intense light and he ut, will be established between 
them. In hke manner a conducting wire itself may be insecurely connected 


at some point, and if the abutti::g ends are separated slightly during use, a 


similar ‘‘are”’ with its intense heat may be there developed, 


These examples will give a fair idea of the dangers arising from the con- 
ducting wires, and they are manifestly to be guarded against by a proper 
separation and insulation of the wires themselves. Of this, however, more 
anon. At present, [ would only further point out that there is no risk what- 
ever of any heating or other injurions action arising in or from tbe condue- 
tor iiself when an adequate one is used, as must be the case from motives 


of econ my; sluice an Inadequate ec nauctor would involve ruibous expense 
in the use of the eleetric current 

Electricity is not to be regarded as a sort of fluid fire passing along the 
conductor ; and some popular notions on this head are as absurd as were 
similar ones whic! preva led in reference to illumiuating eas at the time of 


} 


its first intrc duction, and which cansed rnies to be made in some places that 


no gas pipe should be allowed to come in contact with any woodwork. 


r 


Turning next to the dangers which might be expected from the electric 


lamp, it is to be remarked in the first place that these in the case of the are 


lights depend much upon the number of lamps to be operated upon the 
same circuit. Thus, if thirty or forty lamps are operated iu series, the 
electromotive force of the eurrent must be suflicient to maintain a corres- 
ponding number of ares; and, therefore, if by auy means many of these 
ares are closed out the electromotive toree of the current available for the 
remaining ones would be so excessive that their ares might become exces- 
n the metallic carbon holdeis and other parts of the 
lamps constitue poles between which the are would spring, melting the 
metal work and establishing a very dangerous center of combusticn. 

To avoid this class of daugers two provisions should be made, 

In the first place some arrangement in the lamp itself by which, whenever 
the are exceeds certain safe limits, the current will be automatically diverted 
from it and earried through a ga od and sufficient conductor: and, 1D the 
second place, sore apparatus In Connection with the electric generating 
machine by which the electromotive force of its current should be varied 
automatically in correspondence with the resistance of the cireuit, so that 
any diminution of such resistance, as by the closing out of several ares, 
should cause a corresponding diminution in the force of the current gener- 
ated. 

Numerous contrivances for both of these purposes have been already car- 
ried to greater or less perfection and efficiency, and it is manifestly possible 
by such means to secure immunity from risks of this sort. 

The securing of adequate insulation for the conducting wires in view of 
the endless ramifications of telegraphic and telephonic systems, to say no- 
thing of the other conductors found in all buildings, is a problem of no 
rtant general principle would seem to be the 


é qual insulation of the return as well as of the mavhines, and the aveidance 


smal: difficulty. One imp 


of all ground connection for any part of the circuit. Another general rule 


vould be the separation of outgoing and retusa wires as far as possible 


from each other; and yet an ther, tl continuous insulation of conductors, 


| leaving no vulnerable places even where danger would not directly result 


from accidental contact 

Fully to diseuss all the details of this subject would be impossible within 
he proper limits of suck a note as the present, and I will therefore only say 
in conclusion that, with well-matured plaus and skillful and intelligent pro- 
vision, all these dangers may be provided against, and electric lighting may 
he made as sate as that obtained by gas or by candles; but without such 


; 


care and judgment the use of electricity on the grand scale, whether for 
lighting or the transmission of power, would involve serious additions to 
the risks which accompauy so many of the conveniences which constitute a 
large factor of our modern civilization 

What I have here written is but a fragment of the entire subject involved, 


and at some future time I hope to fill out and complete this preliminary 
sketch.—Sanitary Engineer, 


k 
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Paint Removing. 
_— 

A preparation, of which potash and soda are the principal ingredients, 
has just been introduced into England, and is said to be a perfect paint r 
mover. Some experiments made with the preparation upon yarious speci- 
mens of painted wood and metal, all old samples, well painted with several 
coats of good oil color, were very successful. The compound, which is of 
a cream-like consistence, quite white, is spread over the painted surface, 
and after being left on a few miuutes is wiped off. Its action upon the body 
of the paint is thorough and complete, a saponification is set up which con- | 
tinues, the soda is liberated, and fresh soap formed, aad this process goes 
on, the alkali being liberated as it is wanted, till the whole of the paint is 
removed. Painted surfaces in about a quarter of an hour show every trace 
of paint cleanly removed, and the wood exposed as if it had been planed, 


The action of this preparation seems to be twofold: ‘here is first the 


destructive action of the applied alkali, always caustic, and next a continued | 


sponge-like action going on—in other words, a constant and perfect caustic 
ity is maintained. ‘The result of the preparation on metal is equally con 
vincing. A gas meter, if exposed to the compound for about twenty min 
utes, has the japan removed aud the bright metal exposed. Other forms of 
the preparation are of a weaker character and nearer to soap in their com- 
position. They are intended tu remove dirt, and their action is jast the re 
verse of the compound already described. The preparations are liqui: and 
are soluble in water, and their cleansing power upon cloth of an unmistaka- 
bly greasy and dirty character is said to be almost magical. For delicate 
carvings and fabrics of all kinds tiese solutions are adapted, and their u 
by restorers, decorators and others will be highly esteemed. The moditic 
tion of the solution for cleaning cloth is well adapted for restoring the lin. 
ings of railway carriages and stuff seats of all descriptions, No scraping or 
erasing 18 necessary. 

There ie nothing injurious, it is said, in the preparation which can attacl 
or injure metals or cloths, they all produce a minimum action on brushes 


l ft 


which is a consideration, and, what is very important, color is not taken out | 


by the use of the solutions. The price is less than that of other prepara 
tions. The ‘ paint remover” can be easily applied by being spread over the 


painted surface to be removed. It is sold in 5 lb, tins, at 2s, 6d. each.—O 


and Drug News. 





A New High Power Burner. 
—— 

Mr. J. N. Douglass, Engineer-in-Chief to the Trinity Board, has invented 
a high-power burner of remarkable simplicity aud efficiency. It is suitabl 
for all sizes of burners, from the sma]! flame required for lighting apart 
ments, to the great blaze, resembling a miniature blast furnace in some of 
its capabilities, adapted for first-class hght house lanterns. The largest ex 
ample yet constructed is, we beLeve, nine inches in diameter, and is made 
of six concentric rings. For it should be stated, to begin with, that Mr. 
Douglas’s burner is a multiple Argand, of rings varying in number, accord 
ing to the size of the apparatus, from two to six or more. These rings ar 
made of considerable depth, so as to form annular cylinders ; and are ar 
ranged to project in steps above and below the horizontal line, the inne: 
ring being highest above and lowest beneatn’the flame of the outer ring 
The rings are all served by separate supply-pipes with valves, an arrange 
ment which gives great control over the intensity of the flame. Air passes 
up through the spaces betweeu the rings, which, being all of metal, conduct 
a considerable portion of heat downwards, and thus heat the air on its way 
to the point of combustion, The ersential part of the invention, however, 


lies in the application of several tiers of curved air deflectors around the 


exterior of the flame, as shown in the illustration already given in our| 


‘* Register of Patents,” (ante, p. 270). These deflectors are made with dif- 


ferent grades of curvature, and deliver a multiple blast of air, of whieh the 


inner and least deflected portion is hottest by contact with the lower part | 


* of the ring, against the flame in such a way as to drive the lower part of the 
outer flames inwards at an angle of about 45°. The flame is therefore 
strongly compacted, and at the same time exposed to a large amount of air, 
and the result +s a most intense combustion, attended by a brilliant white 


radiance, showing tv some observers a faint trace of violet, so elevated is 


the temperature attained. The shape of the flame, when all the rings are | 


alight, is therefore that of a compact cylinder, with a somewhat extended 
base. It is one of the characteristics of this burner that the chimney, which 
is a continual source of trouble and expense with ordinary Argands, is her 
kept so cool by the influx of a rush of air, that, although it practically rests 
on the topmost deflector, it may with impunity be touched by the hand, the 
flame being blown inwards and awny from it. A most important result of 
this action is the cleanliness of the chimney, which scarcely requires wiping 


once a week. Mr. Douglass has now a chimney in use with a 600-candle 
burner, which is as good as when new, four months since, 





rners is very remarkable. Although still in 


rimental state as regards the structural ar- 
c in dianeter over all, and of 600 candle 
iminating power, as measured by a photom- 

Ke Compa vscommou gas, of 6.5 candles 

1 ich smaller burner, giving about 80-candlsa 


of o.7 cancales per ecubie foot. Mr. 


um of 5 candles per foot with the 
rau] irners which he has yet made. A large 
| hed but not yet tried, is expected 

per foot 
es, and must be accepted as proving that 
air currents, withont anything of the confessed 
regenerative burner—ip a burner, indeed, of 
1} mstruction—Mr,. Douglass has achieved a 
fas. Mr. Dougluss’s burner Is an 
t reatest inconveniences of the Argand, 
ladvantages. The combustion of the gas is of 
the entire apparatus lends itself readily to 


endants for apartments, in which there is a 


a rehuble ppliance, 


I Douglass uses a m dification of the burner 
Trinity House, a good opportunity was 

men interested ingmatters of artificial lighting 
ratus in direct comparison with a burner of 
imple Argand pattern. Two oil lamps were 
bolic reflectors at two extremities of a long 
le difference between the power of 

were of the same diameter in each, was 


pattern gave twice as much light as the 
1 This 1s as conclusive evidence 

ww that whatever class of material is 
ntensity with relation to air supply are the 
is succeeded in designing an arrangement 


to a fixed theoretical neces- 











| city in the country 


Electric Light in Boston. 


_ 


City Hall, perhaps more than any other, has 


nomic and efficient management. 
has been to get along with the least possibie 


isfy the public, at the least possible cost. 


committee is changed ; the distinguished chair- 


illumination, and proposes to 


of 2,000-candle power. 


ttee reduced the size of the burners to 3 feet 
} ] 


dent of lamps, in his last report, informs us that 


ored on ** the petition of a large number of eciti- 
uuld not assent to the change until they had 
large reduction in the price of gas—the 


hree years to furnish it at the low price 
ew of our squares with the electric light. This 
ased cost, but sometimes these small 


results, and before proceeding further it will 


at the manner in which our streets are 


le light, the lanterns are kept clean and bright, 


xr limb in any street or lane in the elty. 


> 
Liao Boston. 


‘connection that while the Brush light has ten or 


lie power of the present gas burner, yet for prac- 


ights will not displace twenty nor ten nor even 


twenty gas lights were grouped together, one 


il to them all, but the candle power of the elee- 
the space now covered by two gas 


sell over 


rht at the fame, but that power is soon lost, its 


ort distance ; it is not a diffusive light. The train 


road re quire 3s 12 electric lights, equal, we are told, 


is not satisfactorily lighted, Hence it is that 
mpany, while claiming this enormous candle 
cessary to place them on an average 150) 
sent gas lamps are 125 feet apart ; and, I think, 
id the dense foliage in summer on our commons, 


150 feet is as far apart as they can well be 
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But without going further into a discussion of the merits of the electric | 
light, I propose to compare the cost of the same with the present method of 
lighting. 

The Brush Light Company offer to furnish their lights for 65 cents each 
per night, and place them 150 feet apart. In one mile there would be 30| 
lights, which would cost for each $237.25 per annum, and for the 30 lights 
$7,117.50. 

There is now an average of 36 gas lights covering the same distance, which 
the superintendent of lamps, in his report, says cost $28.89 each per annum, 
and, for the 36 lights, $1,040.04. 
tween the present method of lighting one mile and that of electricity 
$1,040.04 against $7,117.50. 


This, then, is the difference in cost be- 


Let us now see what the difference would be should the electric light dis- 
place gas all over the city proper. 

The superintendent of lamps informs us in his report that there are in the 
city proper 4261 gas lights, costing $28.89 each, and in the aggregate 
$123,180.70 per annum. 

Placing the electric lights on an average 150 feet apart, it will require 
3551 lamps to cover the same territury, which at 65 cents each per night will 
cost $842,474. 75. 

This, then, is the difference in cost between the present system of 
gas lights and an entire change to electric lights 
$842,474.75. 


Now, although the able chairman of the lamp committee has learned a 


$123,180.70 against 


good deal of the value of the electric light since he has become connected 
with the Brush Company, and would fain have its effulgent rays reflect 
upon his manly figure as he lays down his aldermanie hovors, even he, with 
his economic ideas, and in view of his recent laudible effort to limit the rate 
of taxation by statutory enactments, will advise the city government to pro- 
ceed cautiously, and not in the last hours of his official career injure his 
creditable five years’ record by recommending an indulgence in expensive 
luxuries, TAXPAYER, 
—Boston Lvening Transcript, Dec. 30, 1881. 





The Railways of the Globe 
ot 
The publications issued by the various departments of the Prussian Goy- 
One 
of the most interesting compilations recently given to the world is that by 
the Ministry for Public Works on the origin and development of the rail- 
ways of the world, from their first introduction to the end of 1880. This 
document contains several tables on the mileage, capital invested, passenger 


ernment are, if sometimes rather dry, always of great public interest, 


and goods trattic, and results, of all the railways. There were completed, 
at the end of 1880, 215,249 miles of railways, which had been constructed at 
a cost of, in round numbers, £3,750,000,000. The following table gives the 
mileage, capital expended on construction, and net profits of railways in the 


principal countries of the globe for the year 1879— 


Miles open Capital Net 
for Expended Profits. 

Trafic. £. £. 
United States. ... 81,087 952,500,000 13,985,000 
Great Britain. 17,665 717,000,000 28,345,000 
SN na ncaiue ope oetae 16,685 345,750,000 7,900,000 
oo, rer ee 16,673 340,800,000 14,610,000 
RS 5 225 oa an 14,125 395,250,000 17,895,000 
pe eee 12,378 240,800,000 8,215,000 
British India. . 9,596 123,100,000 5,370,009 
Canada....... 6,907 74,200,000 1,340,000 
Re cicada arate ee 5,171 100,750,000 2,540,000 
Spain.... 4,196 50,000,000 320,000 
Sweden ~ cooe OptO 22,150,000 535,000 
DONS 5 caer scans ect 2,488 60,000,000 2,265,000 


As regards the interest paid on capital invested, the above table shows 
that in Frauce the average perceutage yielded was 4.53 per cent., in Ger- 
many 4.11 per cent., in Austria 3.4 per cent., in Great Britain 3.9 per cent., 
In the United States the cap- 
ital expended yielded on au average a return of 4.6 per cent., in Canada only 


in Russia 2.3 per cent., in Italy 2.5 per cent. 


/ confusion which prevented the 


pliances for safety, but the explosion of gas on the stage extinguished the 
lights in the auditory. The consequent darkness added to the panic and 
of the 
The Lord Chamberlain bas already 


audience from availing themselves 
means of escape provided for them, 
called the attention of the managers to the extreme importance of an entirely 
At the 


annual inspection of the theaters in September last this was specially in- 


distinct and separate system of lighting for the stage and anditory. 


| quired into, when it appeared that, almost without exception, the houses 


were supplied with gas from two or more mains, and that a distinct service 
to the front and stage could be arranged without material difficulty or ex- 
pense. The Lord Chamberlain is fully prepared to acknowledge the readi- 
ness of the managers to carry out any reasonable requirements for the safe- 
ty and convenience of the public, and he feels convinced that they will agree 
with him that the experience of these recent calamities makes it imperative 
that the arrangements above alluded to should be carried out in all theaters 
The Lord 


call on them to do so, and requests the manager of the 


with as little delay as possible, Chamberlain must, therefore, 


Theater, in 
acknowledging the receipt of this circular, at his earliest convenience, to 
state what steps he may propose to take in the matter.” 





Struck Dead by the Touch of an Electric Light Wire. 
—_ 

A fatal accident occurred on Monday at Hatfield House, the residence of 
the Marquis of Salisbury, to a laborer named Wm, Dimmock, in consequence 
of coming in contact with the wires conveying the electric current for light- 
Hatfield House is lighted with (17 lights on the Brush 
system, worked by an engine of 16-horse power placed in the sawmills 


ing the mansion. 
some distance from the house ; two electric wires and a telephone wire con- 
nect the sawmills with the house ; for some distance they are carried on 
poles, and then placed along the garden wall. The deceased was at work in 
the garden assisting to lay a telephone wire, and was sent to ease the wire 
at the corner of the brickwork to prevent its getting cut. Another man 
heard the wires shake, and on looking round saw the deceased lying on his 
back, and on going up to him found he was dead. The machine was at work 
at the time. At the inquest the jury found that the deceased died through 
touching the electric wire, and appended a recommendation that there 
should ke a stated time for working the current, and that notice should be 
It is stated that, to avoid 
similar accidents in future, the wires would be all conveyed either under- 
Pall Mall Gavette, Dec. 13, ’81. 


given of it to all persons working near the wires. 


ground or on poles out of reach, 


The London Journal of Gas Lighting comments as follows upon the 
above case : 

The death of a laborer at Hatfield House on Monday of last week, from 
touching a presumably uninsulated electric lighting wire, has attracted con- 
siderable attention. it is not our purpose to unduly magnify the very real 
dangers of strong electric currents, or to discredit electric lighting simply 
because it is capable of causing damage. We desire to remark on the 
peculiarly insidious, or rather deceptive character of the principal risk in 
dealing with electricity in a state of high tension. It is simply impossible 
that any one should discover beforehand what would be the awful result of 
touching a pair of harmless-looking wires, which at the time may be con- 
veying a tremendious amount of electrical energy. Escaping coal gas gives 
its own warning to the senses, and all that is necessary to avcid harm in 
such a case is to avoid striking a light. Yet this precaution, simple as it is, 
has not yet been fully taught to a careless public. What, then, will serve 
to warn them from wilfully or heedlessly touching an electric light line 
wire? The recommendation of the jury im this instance was ridiculously 


insufficient to point the moral of such a case; but the time may be rear 


when an electrician who, from economical motives, transmits a death- 


dealing force through an wuprotected wire, will find reason to repent his 
criminal recklessness 





Explosion of a Street Lamp. 
——_ 


At Stratford-on Avon, on the 5d ult., an alarming explosion of gas took 








1.8 per cent., in the British West Indies, however, 3.4 per cent. The labor 
involved in such a compilation as the above must have been very great and 
onerous, and it is to be hoped that the painstaking officials who actually, 
did the work will find some recompense in the knowledge that they have 
performed a useful task.— /ron. 





Gas in Theaters. 
_ 
The Lord Chamberlain has sent a cireular to all the theaters in London, 
in which he says : 


**The theater at Vieuna, which was lately destroyed, ap- 
pears to have been fairly well arranged and supplied with many modern ap- 


place in Warwick-road, resulting in the complete destruction of the large 


| public lamp which stood in the open space near the Red Horse bowling- 


|green. A slight escape of gas was suspected, the lights of the lamp not be- 
ing so full as usual, and in order the better to discover its whereahouts, one 
| of the corporation gas men was sent to make an examination of the lamp 


| soon after the extra pressure was put on at the works. The man obtained a 


| ladder, and opening the globe of the lamp examined the burners. The escape 
| was considered only trifling, and thinking it was in the vicinity of the burn- 
| ers, new ones having lately been put in, the gasman applied a light under- 
Immediately afterwards there was a terriffic explosion, the lamp be- 
| ing shattered, and the whole fell with a tremendous crash to the ground, 


| neath. 
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Gas Stocks. 
—_— 


Dealer in Gas Stocks, 
(with W & Scott & Co.,,) 
34 Pine Srreet, New Sorw City. 
JANUARY 16, 1882. 


communciations will receive particular 


Broker and 


attention 


e following quotations are based on the par valu: 


rshare. gg 
of N.Y. City. 
Capital. 


ae #466000 50 70 75 
i Reon 1,800,000 50 94 98 
+ Bonds 170,000 103 
Manhattan............. 4,000,000 50 225 230 
Metropolitan..... ..... 2,500,000 100 160 16h 
= Bonds... 658,000 is 107 110 
MNO oceanic scnceoert 5,000,000 100 90 Oh 
= Bonds, go'd. 900,000 1000 100 104 
Municipal............... 1.500,000 100 1938 1 
si Bonds... 750,000 LOG 110 
BO, SOU ss ccasceascase 4,000,900 100 113 116 
PIOPUROUR ns caseees savas 270,000 es 100 
Gas Co's of Brooklyn. 
POGRIVE! Scsccsicccnas . 2,000,000 25 124 126 
CIPMOIIA evan susetadecs 1,200,000 20 60 63 
S. F. Bonds. 320,000 LOGO 105 109 
Fultou Municipal..... 1,500,000 100 70 75 
POODIOR, c.cccscccasse000. 3,000,000 10 37 1? 
ns Bonds. ....... 290,000 << 104 
Oe) WE eeaeaes 250,000... 79 75 
Metropolitan........... 1,000,000 100°) Ju 75 
RDN icctivegeuwicune ee 1,000,000 25 72 75 
Po So See ae 700,000 1000 95 100 
Williamsburgh ....... 1,000,000 50. 69 72 
Bonds = 1,000,000 cia Os 103 
Richmond Co., 8S. I. 300,000 50 70 715 
es Bonds....... 40,000 fae: or = 
Out of Town Gas Companies. 
Buftalo Mutual, N.Y 750,000 100 72 76 
Bonds 200,000 1000 95 100 
Citizens, Newark..... 918,000 50 &5 90 
= Bds. 124,000 — 10€ 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G. & C.Co. 178 180 
Consolidated, Balt. 38 30 
Bonds.... 197 <= 
East Roston, Mase... 25 114 120 
Hannibal, Mo......... 100,000 100 45 100 
Hartford, Conn...... : 700,000 25 140 144 
attexs Ti. &:....<c.c00. 400,000 40 148 150 
Hamilton, Ontario... 155.000 40 1174 
Jersey City ........ ... 750,000 20 155 160 
Jacksonville, IIl...... 120,000 50 100 
Lewistown Maine... 400,000 100 — 1¢0 
Laclede St Louis Mo. 1,200,000 {00 108 110 
Montreal, Canada.... 2,909,000 100 153 L54 
New Haven, Conn... 2% 182 — 
Oakland, Cal.......... 32 33 
Peoples, Jersey City xe 96 Bi 
* Bde: 5 
Pittsfield, Mass....... 120 130 
Rochester. N. Y...... 50 70 Ri) 
Citizens 100 0 35 
Wilmington, Del.... 50 174 
IG a iiintikwsnnnins 0 30 2 
St. Louis Missouri.. 600,000 5O 250 254 
San Francisco Gas- 
Co., S. Frisco Cal. 68 69 
Toledo, Obio...... ; 95 97 
Troy, Citizens. 600.000 100 - aes 
Washington, D.C... 1,500,000 20 185 200 
- Scrip 375,000 Li 260 206 


50 shares of Manhattan sold at auction at 2264. 


Par. Bid. Asked 
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« F. M. Roots, Connersville, Ind . 41 
Herring & Floyd. Ne \ ( { Smith & Sayre Manufacturing Co., New York City il 
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Brooklyn Ret it x \ 
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Gardner Brothers PROCES. 
Henry M ’ Harris New Yi rk’ City rn er ree eS 12 
Evens & Howard, St. Louis, M ete 
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JITH A VIEW TO IMPROVING AND EXTENDING THE SAME. 

Companies not payit livider are about to rebuild or enlarge their works, and 
ldo not wish to make assessment proving, will find it to their interest to communicate 
| with us before expending m \ rej} or lmprovements, 

Call o1 address with some particulars, such as average consumption of gas, the selling 
price to consumers, holder cap ‘th of street mains, ete., 


| 
| 





IN AT LCN AY, AS COMPANY, 


Builders of Lowe’s Improved Gas Works, 


No. 430 Walnut Street, Philadelphia, Pa. 


Church’s Reversible Screen, for Gas Purifiers, 
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Oval Slats, with Malleable tron Cross Bars. 


Reversible, Very Durable, & Easily Repaired. 


Apply to ContinenTat Works, Greenpoint, N. Y., or Davis & Farnom Manvuracturine Co., Waltham 
Mass.. who are authorized to br them, or ft 
GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, Mass. 
REFERENCES :—Luawrence Gas Co., Lawrence Mass., Roxbury Gas Co., Roxbury, Mass.; Newport Gas 


40 | Co., Newport, R. L. 
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SILENT G“*- 


Aiways Read yto be Started, and to give at once full power. 


NO STEAM TO MAKE OR MAINTAIN. 





NO COAL NO ASHES NO DIRT 


NO FIRE NO DANGER NO EXTRA NSURANCE 


NO GAUGES, NO PUMPS NO LEAKAGE 
ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER 
21 1-2 Cubic Ft. Per Hour. 

COSTS NOTHING WHILE STANDING LITTL WHILE 
RUNNING WITHOUT DOING WORK AND WHILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED 


= 
BONGACR A 


- SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P 





LARGER SIZES TO ORDER. 


THE NEW OTTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- ; 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 
And nseful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 
3045 Chestnut Street. Philadelphia. 


WANTED. CIRCULAR TO GAS LIGHT COMPANIES. 


SECON D-HAND 





Set of Purifying Boxes, Brancnu OFFICE OF THE Strona Gas Fuen anp Ligutr Company, / 


CornER Broapway AND MAIN SrreetT, YONKERS, July 2, 1881. 4 
N less than 6 x 6, with Center Seal, > " a ; , ; ; F 3 3 
™ The Yonkers Fue Gas Company is now in successful operation, manufacturing Water Gas by 


Address, with description and terms, the Strona Process, for Hear, Power, and Liaur. 
NATIONAL PETROLEUM AND WATER GAS CO., It has about two and a half miles of mains already in use through the heart of the city of 
542- {2 Broadway, New York. r . . . . . . 
pei sn. =~ : Yonkers, and is supplying gas for cooking, heating, and various industrial purposes. 
WAN TE). ‘ The problem of a purely fuel gas is at length practically solved, and is a complete success. 
ons That it must speedily go into universal use is apparent to everyone. 
Gas Light Companies are cordially invited to visit Yonkers and inspect this new system, which 
- 8 } : z , 
' + A 4 if electricity shou/d eventually drive them out of the field of illumination, will open to them another 
With Covers, 10x 10 or 10x L2. : ? ceneR, : ; ; . 
c field still more vast and fruitful, and from which they never can be dispossessed. The Westchester 
Address JOHN GIMPER, Supt. Gas Co., A 


Leavenworth. Kansas. Gas Light Company of the city of Yonkers « mployes the Lowe Process for making its gas, Here, 


then, can be seen, side by side in business competition, the Strong and the Lowe against the Motay 
500 Mi Gl D L | and the old coal gas methods, and each observer will be enabled to form his own opinion as to their 
Iner 0 E an erns relative power and value. The Srrona Gas Furst anp Licgur Company 1s the proprietor for the 
FOR SALE CHEAP State of New York of the Strong Patents, five in number, and of the Lowe Patents, two in number. 
' 


All applications for licenses or for information should be addressed, as above, to 
Are in good order, and will be sold in lots to suit. Apply to the ’ : fi ot ie , / ; 
4 "este of ti } 
New YorK & NEW JERSEY GLOBE GAs L1. Co., Limited, R. W. VAN PELT ’ President f the Company, 


542-1 152 Broadway, N. Y. City. And also President of the Yonkers Fuel Gas Co.. and of the Westchester Gas Light Co. 


eee eet casi:  Parson’s Steam Blower, 





Has had 15 vears’ experience; thoroughly understands the busl- FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE : 
lfacture of gas, laying of street mains, inspection of gas fittings, OR OTHER WASTE MATERIAL. 





ical was fitter Can make own drawings of works, 


and thor mn ghiy understands and can perform the secretary duties >) i. : T9 wig 2 : 
of the office Can give the highest references if necessary. } | S : 
hiv2t Address ** SUPERINTENDENT,” Care this Journal. 4 a. 9 : 


N DESIRED, ; FOR UTILIZING COAL TAR AS FUEL. 
~ AM Snaesvrn nna: PARSON'S AIR JET TUBE CLEANER, 


EITHER 
aie i FOR CLEANING BOTLER TUBES. 
AS SUPERINTENDENT OR ASSISTANT. " — 
ot ke charge of carbonization, purification [These devices are all first-class. They will be sent to any responsible party for trial. No sale 
oan some, t Compensation required will be re asonable, as unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


eecupation is the main point desired 


viires = Wi" onwornsson A. E, PARSON, Supt., 42 PINE ST., N. Y, 


ha LD nbd iin Tima ae 62 =a 
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Awarded the Semi-Centennial Gold Medal by the Am. Inst., 1881. | the First Premium at St. Louis, 1881. 


AMERICAN METER Co. 


SOLE MANUFACTURERS QF THI 


We call attention to our new Catalogue of He ating Stove Vv re uly, comprising descriptions and 
illustrations of a varied assortment of Plain and Reflecting Cy : Open Fire-Place Heaters, ete.. desioned 
to meet the demands of the approaching season. Gras | oth vill confer a favor by sending for 
Catalogue and examining the merits of these Stoves h we fe rive satisfactory results, 


\MERICAN METER COMPANY 


























4 
— 


No. 13.—Plain Heater, No. 19.—Open Fire-Place’ Heater, No. 13.—KRetlecting Heater, 


All Qualities of Gas can be Used. 





Will Burn at a Low Pressure. 












pp ee Oe 





F =. 





mR NeW yon: Hy 
: enn eeeneeree 
No. 16.—Open Fire-Place Heater. No. 18.—Open Fire-Place Heater, No. 17.—Open Fire-Place Heater. 


AMERICAN METER CO., New York and Philadelphia. 





SEND FOR ILLUSTRATED CATALOGUE 
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J. Ht. GAUTIER & CO., LACLEDE MANHATTAN 
CORNER OF | FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS petrorRT WORKS. 
JERSEY CITY, N. J. an wi mae nt tn socaie 
MANUFACTURERS OF Fire Bricks for mr as and Glass 1 rnc _ Bricks ADAM WEBER. 
tnecupoaTiewee SS GLAY GAS RETORTS 
Clay Gas Retorts, Fire Bricks and Tiles AND RETORT SETTINGS, 
Gas House Tiles, ew Cosco nes sor FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc. Etc. “901 Pine Street, = Louis, Mo. Offic Works. h Street and Avenue C.. N. Y. , 
Ground Clay, Fire Brick and | ESTABLISHED EN 1845. 
Fire Sand in Barrels, | Bo Ore piel n & 0) Brien, 
Zz. H. Gal TIER. B. KREISGHER & SONS, MANUFACTURERS OF 
et 7. B, GAUTIER, _| oprice rooror xovston st.,n.2,x.v, |GLAY GAS RETORTS 
BROOKLYN AND RETORT SETTINGS, 


ly Retort & Fire Bn cons, Gas Retorts, rire aricks, TILES, ETC. 


GEDWARD D. a & _ ) 


manntnctnrors of lar Reena ree Brick! TILES, FIRE BRICK. Soe ee 
VAN DYKE, ELIZABETH, RICHARDS “& PARTITION STS, : sieoieneeeenns 


Office, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. ¢ YEARS’ PRACTICAL EXPERIENCE. 


LOCKPORT. PA. GARDNER BROTHiRS, MT. SAVAGE TUNOTION, MD. 


—ESTABLISHED tist4. 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
¢. H. SPRAGUE, No. 18 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 














~ OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERS 


FLENRY MAURER, 
Excelsior Fire Brick & Clay Retort ‘Works 
CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 
Howard seit ae Pacific R.R. KY E- N S av H ( ) WA R | ), 916 Market hana St. Louis, Mo. 
FIRE BRICK, GAS RETORTS, AND RETORT SETTINGS. 


SEWER PIPE, 38 TO 2424 INCHES DIAMETER. 








Glass Pot Clay, Ground Fire Clay, in Barrels andin Bulk. All kinds of Fire Clay Goods. 





CHAPMAN KINC’S TREATISE 


VALVE MANUFAGTORING COMPANY, £0 AL GAS. 


. Bound in Cloth, S10. 
N 
SANUPACTUBERS A. 1%. CALSENDQis & @'O,. 42 Pinestieet NY. 


Steam, Gas, and Water Valves oc. GEFRORER. 


Manufacturer of 


and Gates, GAS BURNERS, 


FIR Ee Hiy DR a » i a GAS HEATING AND COOF ING APPARATUS 
‘ie winentte ae FITTERS? PROVING APPARATUS, ETC. 
\ $4 North Eighth Street, Philadelphia 


All Valves and Hydrants farnished with 


> Babbitt Metal Seats & Non-Corrosive G. W. DRESSER, C. E., 


Working Parts. 


vil Engineers. 


HKoston Office, 77 Kilby St. New York Office, 28 Platt St. 


ALL WORK GUARANTEED. Gas NE aes. 





WORKS AT INDIAN ORCHARD, MASS. CONSULTING ENGINEER 
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MITCHELL, VANCE & CO. 
e Manufacturers of 
P. H. & EF. NA Roots _— : : 
© » o = CrIANDELIERS 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine GiliBronze and Marble Clocks, warranted bes Time- 
keepers Mantle Ornaments, &c. 
Salesroom, S36 DROADWAY. 
NEW YORK, 
Spectal designs furnisned for Gas Fixtures for Chorche 
Public Halls, Lodges. 4c. 
RER OF 
™ 
E x H A STER .* Hydr aulic Cement, 
udap for gas wt Under water it is capable 
etter results than Portland or any other cement 


3 . ne Bed Plate, or without. =: 
‘ith Eingine on sam ; 92 Broadway, New York. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 
THE PROCESS FOR REMOVING 


P, H. & F. M, ROOTS,} Patentees ana Manufacturers, ‘CONNERSVILLE, IND, es 


S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. Carbonaceous'Incrustations 
JAS. BEGGS & CO., Selling Agents, S Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


THE INTERIOR SURFACE OF CLAY RETORTS, 
Send for Illustrated Catalogue and Price List. serait alhamabeptien oapeaeipsseess: 





e subscriber, hav a secured the title to the abore patent, 
s yared to ne a ‘tiate with gas companies for its use 
1 very reasonal le rns. The gre aut economy of this pro 
| SMITH & SAYRE MANUFACTURING COMPANY. peg naa teen thoroughly demonstrated in this couiry aud 
No. 245 BROADWAY, N.Y. pi eat io etna expen 
: 


BUILDERS OF D. D. FLEMMING, Jersey City Gas Works, 


Machinery and Apparatus for Gas W orks. JERSEY CITY, N. J. 








| / | > Iron S 
| = : Tron Sponge 
= - & AND 
Z, ee = 
~ >—& = CAS EXHAUSTERS. 
a ie * CONNELLY & CO., 
| v a L & = No. 407 BROADWAY. NEW VORK CIty 
| Bw eRe SS 3 
5 £,88s & LUDLOW 
A SoBe ws] . 
S 2 ~ we i x + 
$68°2552 2 Valve Manf’g Co., 
“ae ~webe”* 
Ze sor Ss zg OFFICE AND WORKS 
= O™~ ww FS ia 9 
> = 7 wm CS s O38 to 954 Htver Street and 67 to S3 Vail Ave. 
Pa wx a 2 
Saxe As a TROY, NEW YORK 
4 id Of my & PS 
Sas oF Ss ~ 
ape G2 * . 
Se-S eae & a 2 
nf % 22 & a 
Ha oPen s Z 8 
"Be & = ow ” 
ww fs . Me i jem 
<Za<«k < tes ~ 
POS PS a on] 
eS ae 5 6 
SEX SZS | a 
“Fn nes = is 0 
Nae i aan =e 
< Pim os = a = aS a. 
- = £223. £ BRASS AND IRON SLIDE VALVES, 
= ¥ > Si L : Double and Single Gate, winch to 36 inch—outside an 
me ca - 4 = nside screws, Indicator, etc.,—for Gas, Water, Steam, and 
= cs Ot 
a | = ~ bd HYDRAULIO MAIN DIP REGULATORS. 
“3 oo ep ALSO 
4 nd z. 
5 gg 2 FIRE HYDRANTS. 
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A. H. MNEAL, 


BURLINGTON, N. J. 


jesquey 


"A9AA 


Flange-Pipes 





Aapuno-} 


CAST. IR( YN PIPES 


FOR WATER AND GAS 








JAMES 8. MOOR P. MICH ELLON 


BENJAMIN CHEW, Tre gst ER IROW ms p. MICHELLON, 
00 GLOUCESTER CITY W,, OR Reg 


£ 





= OO — ao 
Ey 9”) 
syaravet 





t 





Cast 00 fas Waler Pipe, sup Vali Fire iran, Cashlders WC. 


Office No. 6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 155 BROADWAY. 


Cast Iron Water and Gas Pipe 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. nia 


SCIENTIFIC BOOKS. 








GAS CONSUMERS HAND BOOK, by Wm» 


ARDS, ©. | 18 mo. Sewed 20 Cents, 


GAS CONSUMERS WANUAL, by E 


1) Cents 


RICH- 


8S. CATHELS, CLE, 





We are 


nd others interested in the ¢ 


prepared to furnish to GAS MANAGERS 


pics treated of, the fol 


PRAC ere Al 
Box. Second « 


by THOMAS 


TREATISE ON HEAT, 


ATR AS FUEL, OR PETROLEUM AND OTHER MIN- 


lowing Books, at prices named : ERAL OILS CARBURETTING AIK, by 








Rm. DPD. WOOD & CO., 


PHIL-ADELPHIa. 
MANUFACTURERS OF 


SASL IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


Works, ISth, L9th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. ‘ 





Pittsburgh, Pa. 
N.B.—Pipes from 8-!ncn and upwards cast tn 12 ft, lengths. 
8@ Son 4 for Circular asd Price List, 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
WILLIAM W. CAMPBELL, Selling Agent, 


Office, 85 Liberty St., N.Y. 


Mellert Foundry & Machine Co, 


ZXuimited. Ustablished 1818, 


Valves, 


MANUFACTURERS OF 





Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, ete. 


Machinery and castings for Furnaces, Roll'ng Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, ete, 


READING, Pa., and 
NEW YOrK Clty. 


NATIONAL GOAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 

The process known as GWYNNE-HARRIS but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established More than One § 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brillianey, aS well as 


OFFICES SECOND AND CHESTNUT STs., 


74 PINE ST., 


euccess, 





GAS MANUFACTURE, by Wintiay Kkicnarps, 4 to, © ca cs - D. Ross, Member Institute Civil Engineers. 
with numerous Engravings and Plat Cyoth bind- Svo. Cloth. $ 
ing. $!2. FODELL*S SYSTE " OF BOOKKEEPING FOR 
THE GAS ANALYSTI’S MANUAL, by FW anv GAS COMPANIES 
LEY. $2.50). The above w Var by Express. upon receipt of 
ANALYSES, TPRCHNICAL VALUATION, PE. Pree . ears 
KEFICATION and USE OF COAL GAS, vy | We will take esp a oe 
Rev. W. R. Bowpires, M. A., with Engray Vo. yy fhe Penlbent x weep Oran Sante + se 
- ~ All remittances s ud vy Check, Draft, or Post ¢ 
Cloth. H.be. Secniatie Gheting 
OAS WORKS STATISTICS, by Cuas. W. Hastinos A. M, CALLENDEK & CO.,_ 
$1.00, Room 18, No, 42 Pine St., N. Y. 


economy both to the manufacturer and consumer, it is supe- 
rior to any gars made by the old, or any other method, 

Our process is not interm 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change. All the materials required 
besides the steam, are 17 Anthracite coal and abort 
of Petroleum or Naphtha, per 1000 feet of bri 


ittent but continuous, The steam 


Ibs, of 


ee 


4g gallons 
liant gas. 
Rights for sale. 


Inquire of the President. i 
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HERRING & FLOYD, 
Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 
BENCH CASTINGS 
from benches of one to six Retorts each. 
W ASHERs: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SERS; SCRUBBERS 
wet and dry), and 


EX HAUSTERS 


for relieving Retorts from pressure. 


BENDS and BRANCHES 


»f all sizes and description. 


FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 
BUTLER’S 


COKE SCREENING SHOVELS. 





GAS GOVERERORERS, 


and everything cenanected with well regulated Gas Works at 
low price, and in complete order. 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
N. B.—STOP VALVES from three to thirty nches— 
at ~ery low prices, 
Plans, Specifications, and Estimates furnished. 
SILAS C. HERRING. 


T. H. Breen, Asst. Mangr. 
. TARVIN, Sec, & Treas. 


H RANSHAW, Pres. & Mangr. 
WM. STACEY, Vice-Pres. R. J 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF 


Sino le aud Telescopic Gasholders, 


IRON ROOES, BRIDGES, LAMP POSTS, 
WATER AND OIL TANKS, COAL ELEVAYOR CARS, 
COKE CRUSHERS, 


BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erec- 
tion of Coal and Oil Gas Works. Rolling Mill Machinery 
and Heavy Castings a Specialty. 

Foundry: 
33, 35, 37, 


Wrought Iron Works: 
& 39 Mill St., 16, 18, 20, 22, 24, & 26 Ramsey St., 


CINCINN: git OHIO. 


MORRIS, TASKER & CO,, 


eee 


Builders of Gas Works, 


PHILADELPHIA, PA. 


JAMES R. FLOYD). 


1842. DEILY & FOWLER 1881 
LAU KE L IhON WwW Oh KS. 


The Kerr Murray Mig, Co,, 


MANUFACTURERS OF THE LATEST IMPROVED 


CAS HOLDERS, 
SINGLE AND TELESCOPI( WITH CAST 


Gas Apparatus 


OR WROUGHT IRON GUIDE FRAMES. 

We are prepared to furnish Holders, Wrought Iron Roof | 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, | 
Drips, Bends, Tees, and all othe r Iron Work nected with 
Gas W« rks. jah have built 12 gas works a 5 gasho =. | AND 
Personal supe yn given to the erect f ir work 
Holders built at f Ww ving p ices Sil 
Lancaster, Pa, (2 Indianapolis, Ind, M. A, CHINERY 
Williamsport, Pa Jacksonv i 5 
Bristol, Pa. (2) Joliet, | 
Catasaqua, Pa. Lawrence, Kansas 
Kittanning, Pa. leffersun City, N. O. La 
Hazelton, Pa. Algiers, N. O. WW 
Freeport. Pa. Kalamazoo, Mi | rought Iron Roofs and 
Huntingdon, Pa, Buffalo, N.Y 2 | 
Pittston Fa, gzdensburg, N. Y | = 
Bethlehem (S). Pa, Waverly, N. ¥ Bench Castings, 
Sharon, Pa Little |} Th | eye 
Canten, Pa Penn Yat SR 
Carlisle, Pa. Watt Y , 
Beaver Falls, Pa. Coney Isla Y 

Annapolis, Md. (2 Batavia, N. } SINGLE LIFT AND TELESCOPIC 
Parkersburg, W. Va Gloucester, N. J 
Lynchburg Va. Salem, N.J 
Stanton, Va. Milwauk . Wis GASHOLDERS. 
Youngstown, O Burling \ 
Steubenville, O Hoosick Fa N 

faneagville, O Att'ca, N. Y ¥ >rrFY a rary, r 
‘aenanela’O Mount Holly, N fi O hk 7 i yi { } N E, IN dD, 
Marion, O. Mount J | ° 
Belleaire, O, Rox kaw iv | 
Athens. O, Zan e, ( 
Barnesville, O I caster, 
Newark, 0. Blackwell's Isla 
Columbus, O, Waltham, Mass BARTLETT HAYWART y (0) 
Franklin, Ind, Dorchester, Mass j ' 
Plaintield, N. J. W her ing, W Va 

Englewood, N J. Lansing, M | 

Flemington, N. J. 2) Flint, Mich | 
ving int Hic ‘ARCHITECTURAL IRON WORKS. 
Pittsfield, Mass. Galvesto | 
Meriden, Conn, ' 

MANUFACTURERS OF 
N ©) WwW ie E A D |» GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 


WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCR 


VOLS. I. AND II. OF | se 


King’s Treatise on Coal Gas 


BBERS, ROTARY & STEAM 
EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES 


WANE FACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 


BOUND IN CLOTH. PRICE, $10 EACH. WORKS 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets 
A. M. CALLENDEMR & (OQ., BALTIMORE, MARYLAND. 
| Plans, Specifications, and Estimates furnished. Corre- 
42 Pine Street. N. Y. spondence aolicited. 467-1y 





CONTINENTAL WORKS. 


: T. F. ROWLAND, 
GREENPOINT, BROOKLYN, N. Y 


ENGIN 


Proprietor, 


EER AND MANUFACTURER OF 


GAS-HOLDERS. 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 

DRAULIC MAINS, 
other articles connected withthe Manufacture ana 
of Gas. Plans and Specifications prepared 


and Proposals given for the necessary Plans for Lighting 
Cities, Towns, Mansions, and Manufactories, 


and al 
Distribution 





—— 


GASHLODERS OF ANY MAGNITUDE. 





No. 


1211 MARKET 





P. MUNZINGHER, 


Engineer and Builder, 


STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valvés, 


Condensers, 


Scrubbers, Purifiers, 


Gasholders, Stop Valves, Etc., Ete. 


Estimates and Drawings Furnished upon Application. 
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GAS COALS. GAS COALS. GAS COALS, 


“SCOTT'S” OCEAN MINE 
YOUCHIOCHENY CAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 


This Colliery is located at Scott Haven, on the Youghiogheny River, Westmoreland County, Pa., directly 
adjoining the Penn Company’s Youghiogheny Mine. (See map on p. 123, Vol. XXXIV., of this Journal.) 

The property consists of over 3,500 ACRES, situated in the center of the celebrated Youghiogheny Coal Field, 
and comprises within its limits the MOST VALUABLE GAS COAL in Western Pennsylvania. 


Over 300,000 TONS, of this coal have been forwarded to Baltimore during 1880 and 1881, distributed among 


OVER SIXTY GAS LIGHT COMPANIES, from Bangor, Maine, to Galveston, Texas. 


The universal favor with which this coal has been received has induced Messrs. Seott & Co. to increase their 


already large facilities for meeting the wants of Gas Companies, giving to consumers an undoubted guarantee that 
delivery will be promptly made. Applications addressed to the undersigned will meet with prompt response. 
Orders for delivery in NEW ENGLAND can be addressed to our Boston office, No. 21 Excnanear Pracr 


or P. (). Box 50058, Boston. 


PERKINS & CO.., General Sales Agents, 
New York P. O. Box, 3695. 45 SOUTH STREET, N. WY. 





S. MCCRICKART, Pres’ 2. MCCRICKART, Mang’r 


THE GAS ANALYSTS MANUAL. THF FORT PITT COAL CO 
BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. Miners and Shioners of ’ 


PRIcE, $2.50. 


CONTENTS. SEcTION I1.—The purposes of photometry. Standard light. Standard burner. Gas Works Clause 
Amendment Act, 1871:—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 


sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles. Testing 
operations. Readings. Correction for gas consuupt. Corrections for candles’ consumpt. Corrections for barometric 
pressure and temperature. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 


work. To rate the jet photometer. 
SEcTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- 
ation of solutions. Fitting up. Toset the apparatus at work. Analysis. 





SECTION II].—Ammonia. Sulphuretted hydrogen. Carboni* acid. The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accu'ate methodof estimating sulphur in coal gas, Specific 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas, 
APPENDIX.—Rules and tables to facilitate the ca'culations necessary in the determination of the illuminating value 
and degr e of purity of coal gas. Photometry. Ammoniaund sulphur. Proving of testing meters in London. The gas . 2Q0- s ia ea 
vaiaicareeuaatiia measure, Times and mode of testing for pressure in London. Proposed standards of light No. 33% Liberty Street, 


A. M. Callender & Co., 42 Pine Street, N. ¥. PITTSBURGH, PENN, 





ECONOMY OF GAS AS A FUEL 


rOR 


This is a small Pamphlet containing the Paper read by 


Mk. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 
IT I§ INTENDED FOR GKATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York, 
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GAS Cc COALS. 


NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 





This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


20 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

t Cleveland, Ohio. 


Branch Office—1 


351-ly 


NEWBURGH 


ORREL COAL COMPANY, 


MINERS SHIPPERS OF 


Newburgh Orrel, Tyrconnell 
and Palatine Gas Coals. 


ALSO SHIPPERS OF 


AND 


FOUNDRY COHRE | 
Mines Situated at 


NEWBURGH, FLEMINGTON, AND 
FAIRMONT, WEST VIRGINIA, 


EXOME OF FICE, 


25 S. Gay St., Baltimore. 


CHARLES MACKALL, 
SEURETARY. 


| 


= | 


CHAS. W. HAYES, Agent in New York, 
Trinity Building. | 


No. Lil Broadway 
Shipping wharves at Locust Point. References furnished when 


required. Special attention given to chartering vessels. 


Anrevican 


‘Also, & 


ic. B. ORCUTT, 
ir 7. GORDON, sues Ace 


! 


GAS COALS. GAS COALS, 


PEN 


rq’ Ei E> 


(N GAS COAL COMPANY 


THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


Youghiogh 
the \¥ 


Their Property is located in the Coal Basin, near Irwin’s Yenn Station 


and on 


eny ne ana 


m the Pennsylvania Railroad, oughiogheny River 


oO F 


No. 209 {South Third Street, Phil’a. 


FICES 
90 Wall Street, 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 South Amboy, 
4 


New York, 


366-ly Lower Side), 


N. do 


CANNELTON COAL COMPANY 


Mine ars of the celebrate i Cc ANNEL TON CAN N EL, 





acknowledged to be the dest enricher produced 


in this country, yielding 10,000 « t of 64.54 candle gas per ton of 2,240 pounds. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
Sates (C. & O. R’way Coal Agency, N. Y¥. BENEDICT & DOWNS, New Haven. 
Acrents: (DANIEL W. JOB & CO., Boston DAVIS, MAYER & CO., Baltimore. 





Chesapeake & Ohio Railway Coal Agency, 


OF THI 


SUPERIOR KANAWHA GAS COALS, 


SPLINT AND STEAM COALS, 
Re the line 


OFFICE, 22 PINE STREET, N. Y. 


> 


From the Kanawha and New River gions, on of the Chesapeake & Ohio R’way. 


SECRETARY 





DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 


THE AMERICAN THE 


DESPARD COAL 


GAS-LIGHT JOURNAL. |,, 


Gas Light Companies throughout the country. 
|} Agent, ALFRED PARMELE, No, 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston. 
~ ne in Harrison County, West — a. 
arvesa Locust Point, 


npac y's Offic e, 15 German St., } Baltimore. 


$3 PER ANNUM. 


{ 


Among the consumers of Despard Coal, we name: Man- 
attan “as Light Company, New York; Metropolitan Gas 
ght Company, New York ; Jersey City Gas Light Company, 
J.; Washington Gas Light Company ; Portland Gas Light 


ompany, Maine 
*." Reference to them is requested, 


42 Pine Street, N. Y. 


W4-, 





English and Provincial Gas Coals, 


THE BEST QUALITIES OF PROVINCIAL COAL 


FROM THE MINES AT 


SYDNEY, GLACE BAY, AND LOUISBURG, C. EB. 


ALSO 


Abram Co.’s Arley Gas Coal and Cannel, Higginson’s North Ince 
Hall Gas Cannel, Townley & New Pelton Newcastle Coal. 


DEL! 


21 Exchange Place, Boston. 


UNITED STATES 


46 South Street, New York. 


VERED AT ANY PORT IN THE 


PERKINS & CO., 


) ee 
y 


4 








~- > 4 aed > i 
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INTERNATIONAL--1876--EXHIBITION. 
The U. S. Centennial Commission 
HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & Cd., 





12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y.. U.S. A.. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem Director General President 








Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 














These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6’s, with retorts 
20in.x12in.x8ft. 6in., will burn off 1,350 pounds of coal in 3 hours. Twenty-five 


per cent. of the coke is sufficient to thoroughly burn off the charges. 


| . . . 2 . 
State, city, and factory rights granted on reasonable terms. For full par- 
iiculars apply to either 


eto RL SE = © he 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


Wh. FARMER, 11! Broadway, N Y., F. L. HAGADORN, 162 Beach St, Chicago, Ill., or HENRY J. DAVISON, 231 Broadway, N, Y, 


SAE it at Acacia 
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T. C. HOPPER, Prest. WM. . HOPPER, Vice-Prest. WM. N. MILSTED, ¢ : WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES EXPERIMENTAL METERS 
DRY CENTRE VALVES. CRESSON GAS REGULATORS AMMONTA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAR AND JET PHOTOMETERS. 
Wamu factories: ) GAS STOV ES—AM eeECA me i RE NCH, & ENGLISH. Asgoncies: 
SUGGS ILLUMINATING POWER M 37 Water Street, Cincinnati. 
512 W. 22d St., N. Y. Pa SUGG'S “STANDARD L.RGAND I RNEI ‘ : 0 South Canal Street, Chicage. 


Wet Meters, with Lizar’s *“*Invariable Y“easuring*? Drum S10 North Secord Street, St. Louis. 


Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatic Pressure Changer. Lae 124 Sutter St., Sam Francisce. 





HEEL. & MelIL_LHENNY. 
Successors to Harris & Brother 


BOTA BLISSssE YD 1048. 


PRACTIGAL GAS MEIER WANUEAG®URERS, 








(Continue as heretofore at the OLD ESTABLISHMENT. Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe 

To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photon ters, and al] Ik nas of vas \ rat - Al ra) turnish all other Articles 
appertaining to the use of G \ 

From our long Practical Experience of the Pusiness (covering a period of years) and from our personal supervision of a 

Work, we can guarantee all orders to he exec uted prompt ly, and in every t satisfactorily 
WILLIAM HELME OHN MclLHENNY. 
WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.- 8 UME WAGN Supt Ss. L. JONES, Se a. V¥. MEK K, ASSst, Sec. 
é Successors to W. W. GOODWIN & Co. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR CUOKING AND HEATING PURPOSES. 


Dry and We GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Ete., Meter Provers (sizes 2, 5 and 10 feet). Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business 
All work guaranteed first class in every particular, and orders filled promptly 





Review of Gas and Water Engineering. ropurus — 


caaieiinis race & System of Bookkeeping 


FOR GAS COMPANTES, 
Edited and Published by Cuas. W. Hastinos, 22 Buckingham St., London, Eng | Price #, which snould be sent elther in Check . ©, Order 


Regis I 
‘ . ; ; P ; , Biank B me th printed headings and for 
Each number contains articles in connection with the manufacture and supply of Gas , tem, ‘¥ pplie a to Ges Commenten. by appiyiun to Wee. 
mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply * 74s PODER ane Iphia, or 
the C t ti 1 Maintenance of G Wat and Seu a Worl A M. CAULENDER & CO 
4 ; 54 } 5 8 ater (L uNeé lé orks 
on the Construction and Maintenance of Gas, uver, an J OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. Y 


Price, 13s., Postpaid. 


CATHEL’S 


_ The Gas and Water Companies’ Directory. | — on pe ig —_— 


Edited and Published Annually by CHARLES W. HASTINGS, 


nables every Gas Consumer to ascertain at a glance. with- 


iad ' ‘ : ee ; ont any previous knowledge of the G te ity 
This Work gives a complete list of all Gas and Water Companies throughout England cec(iand. lrelan? | a I 1 “a ¥ ge or the -~ hr wm the quantity 
: , and money value of the Gas consumed. Aiso the best method 
2 a : re 4 ‘ 7 i ] tnara el\ed i oO zatl | ] 
and Wales; date of formation, amount of capita and names of all officers, et includirg carLoniz " | of obtaining from Gas the largest amount of its light, 
returns, prices paid for gas, dividends, etc. It will be tothe advantage of Gas Compuntes w supply 


theirConsumers With one of these Guides, us a meang of pre- 
venting complairt arising from their want of Knowledge in 
‘ — oa > — | regard to the registration of the > ‘ 0 > 
Addicai, 22 BUCKINGHAM STREET, , r ration of th ir meters For sale by 
: z z EA ' A. M. CALLENDER & CO., 
Orde eived at this Office. LONDON, W.C., ENGLAND ! 42 Pine Street, New Yo 


Price, in Cloth Covers, 5s ; Paper Coners, 33. 6d. Postage Hxtre 
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American Gas Light Aournal. 
A. Q. ROS*S’ 
STEAM STO XK 


Now in continuous and systematic operation at the works of the Cincinnati Gas Licht and 
A I g 








hema ata ate Belle 


Coke Company, 


Cincinnati, Ohio, where for the past sixteen months they have been drawing and charging retorts at the rate 





one every minute. Simple in construction, and easily operated by any intelligent man. 
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Address, A. Q. ROSS, Manager, 
STEAM STOKING COMPANY, CINCINNATI, OHIO, U.S. A. 
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